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BENCH-SCALE TREAT ABILITY STUDY 
SOIL TECH ANAEROBIC THERMAL PROCESS 
AMERICAN CHEMICAL SERVICES NPL SITE 

GRIFFITH, INDIANA 

1.0 INTRODUCTION 

Canonie Environmental Services Corp. (Canonie) and SoiiTech ATP Systems, Inc. 

(SoiiTech) conducted bench-scale tests to determine the effectiveness of a low 

temperature thermal desorption process, the SoiiTech Anaerobic Thermal Process 

(A TP) System, for removing contaminants from soil and waste samples from the 

American Chemical Services (ACS) National Priority List (NPL) site in Griffith, Indiana. 

Soils and wastes at the ACS site contain volatile organic compounds (VOCs), 

semivolatile organic compounds (SVOCsl. and polychlorinated biphenyls (PCBs). The 

overall objectives of the tests were to determine the effectiveness of the ATP system 

in removing the contaminants from the source material and to assess the viability of 

the full-scale ATP System in treating the soils and wastes at the ACS site. 

Tests were conducted on the samples according to normal procedures and no 

significant variations or changes were necessary. The standard retort test 

temperatures of 1 000°F and 11 00°F were used and the duration of each retort tes: 

was the same as SoiiTech's standard, approximately 30 minutes. 

The test data indicated that the ATP System is well suited for treating material from 

the ACS site. Specifically, the tests provided the following information: 

1. PCBs were reduced to nondetectab!e levels [with a detection !!mit of 1 OOC 

micrograms per kilogram (,ug/kg) or parts per billion (ppb)J in the th:ee 

treated samples. half the remediation level specified in the Reques: for 

Proposal (RFPl. Total recoverable petroleum hydrocarbons (TRPH) v..tere also 
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reduced to nondetectable levels. (SoiiTech has demonstrated at commercial 

scale that the target PCB concentration of 2000 ppb or less can be 

achieved.) 

2. Concentrations of VOCs and SVOCs were reduced to non-detect levels or, 

if detected, to levels below the remediation levels/cleanup goals. The 

exceptions to this are further explained in Section 3.2. These exceptions 

are where analysis indicated the compound was not present but the 

detection limit was above the remediation level. 

3. The total organic carbon (TOCl present in the feed material was significantly 

reduced by the ATP System. However, some TOC was present in the 

treated soil indicating the presence of carbonaceous material which was not 

combustible at temperatures of up to 1200 degrees Fahrenheit ( °F). A more 

extensive discussion of TOC analysis is provided at the end of Section 3.2. 

4. liquid products of the ATP System are treatable by conventional treatment 

methods. The aqueous liquid product (water) generated by the treatment 

process can be treated in an on-site or off-site water treatment system. If 

treated on-site, the treated water can be used to cool and reduce dusting of 

the combusted material which exits the ATP System. The organic liquid 

product (oil) generated by the treatment process can be sent off-site for 

disposal. 

Described be!o'N are a summary of project activities, <J descr:otion o7 

stream, and a description of the ATP Technology. 

,.. -- .. ·-
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1 . 1 Summary of Project Activities 

Canonie was contracted by Warzyn, Inc. (Warzyn) to conduct a bench-scale 

treatability study on three representative samples frum the ACS site using the low 
' 

temperature thermal desorption system - ATP. Canonie and SoiiTech (a Canonie 

affiliate which provides full-scale ATP services within the United States) completed 

the treatability study in accordance with their proposal, the contract, and 

correspondence received from Warzyn. 

SoiiTech maintains laboratory space at the facility of Hazen Research, Inc. (Hazen) in 

Golden, Colorado, for the operation of the ATP bench-scale unit. All bench-scale A TP 

tests and operations are conducted by Hazen personnel under SoiiTech's direction. 

For the ACS treatability study, all the bench-scale tests were conducted at the Hazen 

facility using a bench-scale A TP System an·d Hazen personnel. 

Three initial source samples from the ACS site were collected and sent to Hazen by 

Warzyn. Hazen identification numbers (HRI No.) were assigned to each sample and 

are cross-referenced below with Warzyn's designation numbers. 

Warzyn Designation 

ACS-COTREAT 02-02 

ACS-COOFF 02-01 

ACS-COOFF 03-01 

HRI No. 

46532-1 

46532-2 

46532-3 

Sample Location 

Treatment Lagoon Area 

Off-Site Containment Area 

Off-Site Containment Area (spiked) 

A representative subsample of each source sample was collected by Hazen and 

analyzed for PCBs and SVOCs on an expedited turnaround. Analyses were conducted 

by Vista Laboratories, Inc. (Vista) of Coiorado. Analytical re51Jits indicated that the 
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PCB concentration for each of the source samples was below 100 parts per million 

(ppm) or milligrams per kilogram (mg/kg). After reviewing the results, Warzyn 

concluded that the samples may not meet their requirements and therefore, additional 

field sampling was warranted. 

Warzyn conducted a second round of field sampling and sent two additional source 

samples to Hazen. Hazen's identification numbers (HRI No.) are cross-referenced with 

Warzyn's designation as shown below. 

Warzyn Designation 

ACS-TP02A-01 

ACS-TP02A-02 

HRI No. 

46532-4 

46532-5 

Sample Location 

On-site Containment Area (spiked) 

On-site Containment Area 

After reviewing the analytical results, these samples were not considered to be 

representative of the weighted average VOC and SVOC concentrations in the waste 

matrix based on the remedial investigation (RI) data. 

Warzyn then decided that Sample HRI 46532-2 (ACS-COOFF 02-01, Off-site 

Containment Area) could be used as a feed sample, and Samples HRI 46532-3 [ACS

COOFF 03-01, Off-site Containment Area (spiked}] and HRI46532-4 [ACS-TP02A-01, 

On-site Containment Area {spiked)] would be suitable for the treatability study only 

if the concentrations of PCBs and SVOCs in these samples could be augmented vvith 

spiking solutions. Warzyn prepared the spiking solutions and sent them to Hazen 

along with mixing instructions. The spiking solution concentrations ar.d res·-~~:::-:g 

spiked soil concentrations, as anticipated by Warzyn, are tabulated bela·.';. 
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Set 1 for Sample HRI 46532-3 
ACS-COOFF 03-01, Off-Site Containment Area, spiked 

Concentration per Anticipated Spiked 
Compound Aliquot (mg/kg) Soil Concentration (mg/kg) 

Aroclor 1 248 600 200 

1,1, 1-Trichloroethane 15,000 5,000 

Benzene 6,000 2,000 

lsophorone 3,000 1,000 

bis(2-ethylhexyl)phthalate 2,100 700 

Set 2 for Sample HRI 46532-4 
ACS-TP02A-01, On-site Containment Area, spiked 

Concentration per Anticipated Spiked Soil 
Compound Aliquot (mg/kg) Concentration (mg/kg) 

1, 1, 1-Trichloroethane 45,000 15,000 

Tetrachloroethane 9,000 3,000 

Methyl ethyl ketone 9,000 3,000 

Trichloroethane 3,000 1,000 

bis ( 2-ethylhexyl) phthalate 2,100 700 

bis( 2-chloroethyl)ether 225 75 

Chrysene 90 30 

Aroclor 1 248 1,500 500 

Hazen spiked Samples HRI 46532-3 [ACS-COOFF 03-01, Off-site Containment Are-:.; 

(spiked) I and HRI 46532-4 [ACS-TP02A-01, On-site Containment Area (spiked) 1 ,,-;i:h 

spike solutions Set 1 and Set 2, respectively. Thus, one unspiked sam~))<:: 

[HRI 46532-2 (ACS-COOFF 02-01, Off-site Containment Area)] anci two sp;:<.ec 

5 

I 
! 
I 
! 
! 
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samples (HRI 46532-3 [ACS-COOFF 03-01, Off-site Containment Area} and 46532-4 

(ACS-TP02A-01, On-site Containment Area) were prepared and tester! during the 

treatability study. 

All the treatability test runs were conducted between January 13 and January 29, 

1993. Untreated samples of the spiked feed material were collected and sent to 

Warzyn for analyses. Samples of unspiked feed material, all the treated material and 

other residual streams generated during the study were collected and analyzed 

through Hazen and other laboratories. Details on the test procedures and on sampling 

and analyses are pr-esented in Section 2.0. 

A treatability study report prepared by Hazen is presented in Appendix A. 

1 . 2 Waste Feed Stream Description 

A brief description of the source materials subjected to testing is provided below. A 

detailed description can te found in Appendix A. 

The following observations were made by Hazen regarding the cotor, matrix, and other 

characteristics of the source material: 

• HRI 46532-2 !ACS-COOFF 02-01, Off-site Containment Area}: This 'Nas a 

brown-grey granular mud material with approximately one-half inch of brovm 

water standing on top. Several brown and white pebbles were also observed. 

The sample was easily mixed by hand and resembled thick, wet concrete. The 

moisture conte:n for the sample was determined to be 21.7 percent (wet basis) 

,., ~ ............... :; .... ---
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and the ash was 71.3 percent. loss on ignition for the ash material was 1.42 

percent. 

• HRI 46532-3 lACS-COOFF 03-01 I Off-site Containment Area (spiked)]: This 

was a moist dark brown to black soil. The material contained some rocks up 

to one-half inch in diameter, humus, and a few tan clay chunks that broke apart 

easily. The moisture content for the sample was determined to b~ 18.6 

percent, and the ash was 75.3 percent. loss on ignition for the ash material 

was 2.15 percent. 

• HRI 46532-4 [ACS-TP02A-01 I On-site Containment Area !spiked)]: This was 

a tan sludge material with dark brown crystals up to 2 inches in diameter, some 

sand or dirt, and some black streaks of an oil-like substance. The crystals 

broke up into small flakes with agitation. The moisture content for the sample 

was determined to be 29.2 percent, and the ash was 47.5 percent. Loss on 

ignition for the ash material was 0.87 percent. 

Particle-size data for the source (feed) samples are presented in Tables 1 through 4 

of Appendix A. A graphical depiction of the particle-size data is presented on Figures 

1 through 3 of Appendix A. 

1.3 Remedial Technology Description 

The ATP Technology was originally conceived as a means of performing primary 

refining of tar sands and oil shales to crude oil in the early 1970s. UMATAC lndus:riai 

Processes (UMATACl of Canada developed and tested the technology over a pe~:od 

of more than 15 years with funding from the Alberta Oil Sands Technology Research 
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Authority (AOSTRA). In 1988, Canonie entered into an exclusive licensing agreement 

to utilize the technology for waste treatment in the United States. Together, Canonie 

and UMATAC formed SoiiTech and are equal partners in its ownership. This section 

describes the full-scale desorption process, A TP, whose operations are simulated by 

the bench-scale ATP equipment. 

1.3.1 Description of the SoiiTech ATP System 

1.3.1.1 Overview 

The central element of the SoiiTech A TP System is the processor which resembles a 

rotary kiln on its exterior. However, inside the processor are three physically distinct 

zones and four zones of distinctly different physical processes. The four physical 

process zones are as follows: 

1. Preheat zone 

2. Reaction zone 

3. Combustion zone 

4. Cooling zone 

Figure 1 shows a schematic cross section of the processor and depicts each of the 

four zones. 

Low-temperature volatiles such as water and light organics are distilled in the prehP.at 

zone at temperatures of about 600°F. Oils and other heavy volatiles are distilled in 

the retort zone at temperatures typically in the range of 900°F to 1, 150°F under 

anaerobic (oxygen-depleted} conditions. The anaerobic conditior. :r. the retort zofle 

,.. -- - -· = - -· 



is maintained by sand seals which allow the passage of solids and inhibit the flow of 

gases. The seals are located between the preheat zone and the retort zone and 

between the retort zone and the combustion zone. ThP. vaporized water and organic 

products are removed from the processor, then condensed and separated in the vapor 

train equipment. 

In the retort zone, some thermal cracking and coking of organic materials usually 

occurs, creating lighter organic gases and a coke deposit on the mineral solids. The 

coke is then oxidized in the combustion zone at 1 ,300°F to 1 ,400°F and thus pro

vides part of the process's heat requirements. Part of the hot sand in the combustion 

zone continuously recycles back to the retort zone to provide the primary heat source 

for the roughly 600°F feed entering from the retort zone. The remaining sand leaving 

the combustion zone is cooled for discharge, heating the incoming solids or sludge in 

the preheat zone by thermal conduction through the annular wall. A simplified flow 

diagram of the entire process is illustrated on Figure 2. 

1.3.1.2 Hazardous Waste Treatment 

When treating hazardous wastes and sludges, the SoiiTech ATP System separates the 

hazardous components from the inert fraction of the waste. VOCs, SVOCs, hydro

carbons in general, and significantly high-boiling-point organics [such as polynuclear 

aromatics (PAHs)J and heavy, halogenated hydrocarbons {such as PCBs) are removed 

from the solids in the preheat and retort zones. Consequently, the coked solids can 

be oxidized in the combustion zone without creating air emissions problems. Cleaned 

solids can often be backfilled or otherwise disposed of as nonhazardous waste. 

Soi!Tech's experience at two superfund sites attests to this. 
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1 . 3. 1 . 3 Thermal Desorption 

Test work and commercial Superfund remediation work conducted on Pes

contaminated sands and sludges demonstrated that solids are efficiently cleaned to 

very low residual levels. The PCBs removed from wastes are recovered in the 

condensed oil product. In a commercial project, the oil concentrate can ~'len be 

managed. As an example, the oil can be shipped off-site for disposal or incineration. 

This was the procedure used at the Waukegan Harbor Superfund Site. This lower 

temperature thermal treatment gives significant advantages in process reliability and 

overall economics compared to wholesale incineration of oily sludges and soils. 

1 .3. 1 .4 Dehalogenation (Dechlorination) 

In some cases, halogenated organic compounds such as PCBs can be totally destroyed 

on-site by integrating dechlorination with the ATP System. The SoiiTech A TP Unit 

provides the heat, retention time, and mixing characteristics required to make 

dechlorination reactions work. The commercial cleanup performed at the Wide Beach 

Superfund Project indicated that over 85 percent of the PCBs entering the unit were 

destroyed by dechlorination in their first pass. The remaining 15 percent of the PCBs 

were thermally desorbed from the soil, condensed, mixed with dechlorination 

chemicals, then recycled to the feed end of the unit. This "recycle to extinction" 

technique resulted in total on-site destruction of PCBs at the \Vide Beach s;te. 

Collectively, the balance of this report provides detailed descriptions of the 

source/feed material, the bench-scale and full-scale equipment, the treatabili~y test 

procedures and observations, the analytical test results, and the evaluation of scale-up 

to full-scale operations. 

._j 
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2.0 TREATABILITY STUDY APPROACH 

2.1 Test Objectives and Rationale 

The main focus of this bench-scale treatability study was to determine the A TP 

System's effectiveness in treating the subject materials from the ACS site. The 

specific objectives of this study, as defined in Canonie's proposal, were to: 

1. Determine the effectiveness of the ATP System in removing VOCs, SVOCs, and 

PCBs from contaminated soils and wastes to remediation levels; 

2. Determine TOC content of untreated and treated soils and wastes; 

3. Define operational constraints and/or limitations with respect to the materials 

tested at this site. 

2.2 Equipment and Materials 

As indicated earlier, SoiiTech maintains laboratory space at Hazen in Golden, Colorado 

for the operation of the bench-scale ATP Unit. A complete description of the 

equipment and materials used for bench-scale testing is included in Appendix B. 

2.3 Experimental Design and Procedures 

SoiiTech's testing apparatus which is described in Appendix 8 is shown on Figure 3. 
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The testing sequence outlined in Canonie's proposal was followed during this 

treatability study and is presented in Appendix C. 

Treatability testing is conducted in three test steps. Each step simulates part of the 

full scale ATP System and its operation, subjecting the feed sample to conditions 

similar to conditions in each of the process zones of the A TP System. 

Ramp Test 

To expose the sample to conditions as they exist in the preheat zone, the sample is 

first used to conduct a ramp test or variable temperature test. During this test the 

sample is gradually heated from ambient temperature to approximately 1 ,200°F. This 

provides some familiarity with the material to the operators and gives an indication of 

the temperature at which to expect contaminants and water to desorb from the 

sample matrix. 

This test also provides some measure of safety allowing the operators to see if a 

violent reaction occurs at any temperature so they can plan subsequent steps to avoid 

any potential hazard during subsequent, quicker, and more violent retort tests. 

Typically no analytical samples are taken during this test as the temperatures are not 

indicative of full-scale operations and the products may not be representati·;e of full 

scale operations. 

During this test, condensate production is monitored as the formation of condensates 

during this test is relatively slow. To facilitate this, a graduated glass cylinder is used 

to collect the condensates. 
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The primary purpose of this test is to provide familiarity with the sample and safety 

to the operators. 

Retort Test 

After a ramp test is conducted, the sample is subjected to a retort test. This test 

exposes the sample to anaerobic (oxygen-starved) conditions closely approximating 

conditions to be experienced by the material as it passes through the anaerobic retort 

chamber of the full scale system. 

The sample is rapidly exposed to elevated temperatures (1 ,000°F or 1, 100°F) by 

feeding the sample into a preheated reactor containing an equal volume of preheated 

silica sand. The rapid mixing and simultaneous heating of the sample with the 

preheated sand simulates the recycle of sand that occurs in the retort chamber of the 

ATP System. 

This test simulates the primary step in full-scale processing where deco'ltamination 

of the matrix takes place. Samples of material, both solids and condensates, from the 

retort test are analyzed to determine the effectiveness of this desorption process in 

removing contaminants from the matrix and to characterize the condensate. 

Typically, the concentrations of any compounds of concern in the solids are reduced 

to non-detect levels in this step, signifying complete decontamination of the matrix. 

This test is repeated twice, once at 1,000°F and once at 1, 100°F, to simulate the 

range of temperatures typically encountered in the full-scale system. 

The material discharged from the retort test and the retort zone of the full-scale A TP 

System achieves 50 percent of its reduction in contaminant :oncentrations bec.::use 

,.. - -- - - = - --
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of the internal dilution caused by recycling the hot sand. This is an internal operation 

and the typical net effect of the ATP System is to reduce contaminant levels by more 

than 99 percent. 

The internal recycle, the purpose of which is to provide heat transfer, does not 

increase the volume of soil to be treated because coarse material in the contaminated 

soil is typically used as the recycle sand and because it is recycled internally, not only 

passed through the system. 

Combustion Test 

Normally the products of both retort tests are combined and fed to the bench-scale 

system at a preheated temperature of 1 ,200°F. At the same time, air is circulated 

through the bench unit allowing the sample to be exposed to atmospheric conditions 

and oxygen similar to conditions in the combustion chamber of the full-scale system. 

The sample, previously sarnpled to demonstrate complete decontamination, is allowed 

to combust at this higher temperature. Any coke that may have formed on the other 

solids present may combust at this point. In the full-scale system, this combustion 

provides some of the energy needed in the preheat zone. In the full-scale system, 

natural-gas-fired burners also provide energy to the system at this point to susta:n 

combustion and required temperatures. 

The product of the combustion test. previously demonstrated to be fre<J of 

contaminants, is similar to the final product of the ATP System and can be \JSer.i ~o 

characterize the discharge product for geotechnical properties. No geotechr.ical tes:s 

were conducted during this treatability study. 

""' -· -- .... --;:: -~· 
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Tests Conducted 

During the bench-scale testing for the ACS project, Hazen performed one ramp test 

(variable temperature bench test) and two retort (fixed temperature bench test) tests 

for each of ttie three source (feed) samples. One combustion test run was conducted 

for each of the three source samples. The combustion test used the treated .solids 

available from the two retort test runs conducted for the respective source scrnples. 

A summary of the observations of the three different phases of the test is provided 

below: 

Phase I - Ramp Test 

The ramp tests were conducted on each feed material. The test involved heating of 

the feed from ambient temperature to about 1, 235 ° F for a residence time of up to 

2.5 hours. Vapor volume and end-point temperatures of the vapors were continuously 

monitored to provide information for subsequent fixed-temperature (retort) tests. 

Products from the ramp test included coked solids and liquid condensate (oil and 

water). 

Phase II - Retort Tests 

The retort tests were conducted at low and high fixed temperatures of 1,000°F and 

1,100° F. This simulates the range of temperatures present in the retort zone of the 

full-scale system. A residence time of 30 minutes for each retort test of the three 

source samples was used to provide adequate time for gases to evolve. This is 

normal procedure for treatability testing unless gases continuJ to be evolved. If a 

..... _. _____ _ 
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significant quantity of gas is still evolving, the test is continued. This did not occur 

with these samples. The retort tests were conducted using equal amounts of 

pretreated silica sand. First the silica sand and the test drum were heated to desired 

temperatures. Once the desired temperatures were reached, the feed material was 

added to the drum. This sudden increase of the temperature of the sample and mixing 

with hot solids allows the lab procedure to simulate the desorption step in the full

scale ATP System's retort zone. 

The products collected from these retort tests included coked solids (treated material) 

and liquid condensate. 

Phase Ill - Combustion Test 

For each source sample, one combustion test was conducted on the coked solids 

available from the two retort runs. The coked solids from the two retort runs were 

combined and, under aerobic conditions (obtained via air stream introduction in the 

drum), were heated to about 1 ,200°F. This procedure produced a representative end 

product which was subsequently analyzed for TOC and particle size. This procedure 

for the combustion test simulates the full-scale A TP treatment provided to the coked 

solids exiting the anaerobic/retort zone. 

The only product collected from this test was combusted solids. 

During all the tests, a 12-point analog recorder continuously recorded temperatures 

within the bench-scale unit. These data and other data including sample weights, 

times at which observations were made, off-gas flow rates, ATP Drum rotati~m rates 

and other factors recorded by the operator a:e presented in Appendix A. 

,.. ___ , .............. -
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2.4 Sampling and Analysis 

The feed material, the treated material, and the discharged streams generated during 

testing were sampled and analyzed in accordance With Canonie's revised proposal 

dated December 23, 1992. Table 1 presents the schedule of chemical analyses. In 

addition to the chemical analyses presented in Table 1, the feed and coked solids 

were also analyzed for TRPH. 

Two feed material samples, namely HRI 46532-3 [ACS·COOFF 03·01, Off·site 

Containment Area (spiked)] and 46532·4 (ACS·TP02A-01, On-site Containment Area 

(spiked)} were analyzed for VOCs, SVOCs, and PCBs by a laboratory contracted by 

Warzyn. All the other analyses were conducted by SoiiTech through Hazen, Vista, 

and other laboratories. Table 2 presents the analytical methods used by SoilTech's 

laboratories. Appendix D presents the analytical raw data obtained from the 

laboratories. 

Tables 3, 4, and 5 summarize the results of chemical analyses. 

2. 5 Data Management 

Through the subcontractor laboratory, Contract Laboratory Program-type quality 

assurance/quality control (QA/QC) for the VOC, SVOC, and PCB analyses was 

provided. The OA/OC information is presented along with the raw data in 

Appendix 0. All the other analyses were conducted in accordance with the OA/OC 

required by the methods cited in Table 2, the standard operating procedures, or as 

developed in·house through extensive bench-scale testing experience. Observalions 
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and data were well documented through the use of logbooks and data collection 

sheets. 

2.6 Deviations From the Proposal 

One major deviation from the proposal and standard procedure was instituted during 

the treatability study. A solution containing some chemical contaminants was added 

to two of the feed samples to augment the concentration of these contaminants. 

,.. -- .-.. ._....:; - -----~ 
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3.0 RESULTS AND DISCUSSIONS 

Analytical results came primarily from two laboratories. Warzyn contracted with 

Environmental Monitoring and Technologies, Inc. for analysis of feed samples 

46532-3 [ACS-COOFF 03-01, Off-site Containment Area tspiked)], and 

46532-4 [ACS-TP02A-01, On-site Containment Area (spiked)]. They analyzed using 

methods performed according to SW-846 "Test Methods for Evaluating Solid Waste." 

They reported using the CERCLA Target Compound List for CERCLA Sites. 

SoiiTech contracted with Vista Laboratories to analyze the remainder of the samples 

including the third feed sample 46532-2 {ACS-COOFF 02-01, Off-site Containment 

Area) for SVOCs and VOCs as well as the majority of other required analyses. Vista 

analyzed according to SW846 methods 8240 and 8270 and reported VOCs and 

SVOCs using the lists in these methods. 

The· two lists are not identical and therefore the two lists are not directly comparable. 

Some compounds are not on both lists and analytical results are not available. For the 

majority of compounds results from the two labs are comparable. Where data is no~ 

available "NA" appears in the tables to signify that this particular compound was not 

analyzed for, and no detection limit is specified. For this report the 8240 and 8270 

formats, applicable to the majority of the analyses, have been used. 

The analytical results for TRPH, oil and grease, VOCs, SVOCs, PCBs, and carbon 

contents are summarized in Tables 3 through 5. The results for grain-size analysis, 

loss on ignition, and moisture content are discussed in Hazen's report presented in 

Appendix A. In this section, the above-mentioned results are discussed in detail. 

""----·--:- .. 
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3. 1 Feed Samples 

The moisture content of the unspiked Sample HRI 46532-2 (ACS-COOFF 02-01, Off

site Containment Area) was determined to be 21.7 percent. This sample was a 

granular mud material with free liquid standing on top of the sample. The sample 

resembled thick wet concrete with several brown and white pebbles. Spiked Sample 

HRI 46532-3 (ACS-COOFF 03-01 I Off-site Containment Area (spiked)J was 

determined to have a moisture content of 18.6 percent. This sample was a dark 

brown to black soil with some rocks up to 2 inches in diameter. 

Sample 46532-4 (ACS-TP02A-01 I On-site Containment Area (spiked)] was a spiked, 

thin, tan sludge with dark brown crystals up to two inches in diameter and some black 

oil streaks. The crystal broke into small flakes when the sample was homogenized. 

The moisture content was determined to be 29.2 percent. 

Loss on ignition of the ash material for the Samples HRI 46532-2 (ACS-COOFF 02-01, 

Off-site Containment Area), 46532-3 [ACS-COOFF 03-01, Off-site Containment Area 

(spiked)] and 46532-4 [ACS-TP02A-01, On-site Containment Area (spiked)] were 

1.42 percent, 2.15 percent, and 0.87 percent, respectively. These results provide a 

measure of the combustible material present in the feed soils. 

The grain-size analysis results show that about 16 percent of the feed Samples 

HRI 46532-2 (ACS-COOFF 02-01, Off-site Containment Area) and 46532-3 

[ACS-COOFF 03-01, Off-site Containment Area (spiked)] passes through 200 mesh, 

while 26 percent of the feed Sample HRI 46532-4 [ACS-TP02A-01, On-s;:s 

Cor.tainment Area (spiked)] passes through 200 mesh. These results indica:~~ ~'-.'; 

samp:es to be silty to clayey sands. 

r~.:,•. l:-:.":":"~~;.""::::·,.•;;:;:;.r :..;:!':.·~~:;· 
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All the feed samples contained TRPH and oil and grease at high concentrations. The 

TRPH concentrations were found to be in the range of 7, 700 ppm to 12,000 ppm, 

while oil and grease concentrations were determined to be in the range of 4, 700 to 

400,000 ppm (40 percent). These analyses indicate presence of light and heavy 

hydrocarbons at significant levels. 

Those VOCs which were detected above 1 ,000 ppm in any sample include acetone 

(110 ppm to 86,600 ppm), methylene chloride (less than 25 ppm to 1,500 ppm), 

1 ,2-dichloroethane (less than 60 ppm to 3,200 ppm), 2-butanone (91 ppm to 

6,000 ppm), 1, 1, 1-trichloroethane (1, 1 10 ppm to 19,700 ppm), trichloroethene 

(1 34 ppm to 3,700 ppm), tetrachloroethane (874 to 3,900 ppm), benzene (less than 

41 ppm to 5,110 ppm), toluene (353 ppm to 2,200 ppm), and total xylenes (830 ppm 

to 3, 700 ppm). The concentrations of the VOCs detected in the spiked samples were 

much lower than those anticipated. This discrepancy may be attributable to the 

complex characteristics of the feed material (i.e., the presence of both polar and non

polar compounds), to preferential partitioning of the contaminants within the complex 

waste matrices, or to inadequate mixing due to the heterogeneous nature at the waste 

material. 

All the samples contained Aroclor 1248. The detected concentrations ranged f:orr: 

less than 6.5 ppm to 150 ppm. The unspiked Sample HRI 46532-2 (ACS-COOFF 

02-01, Off-site Containment Area) contained Aroclor 1254 at a concentration of 77 

ppm. As observed during the VOC analyses. the concentrations of Aroclor 1248 

detected in spiked samples were lower than those anticipated. This discrepancy agai:l 

may be explained by the rationale presented for analysis of VOC results. 
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The SVOCs detected at or above a concentration of 100 ppm included phenol (less 

than 2 ppm to 150 ppm; isophorone {less than 0.3 ppm to 225 ppm); naphthalene ( 13 

ppm to 100 ppm); and bis(2-ethylhexyl)phthalate (less than 17.5 ppm to 210 ppm). 

Similar to the VOC and PCB results, the concentrations of the selected SVOC 

compounds in the spiked samples were less than anticipated. 

The feed Samples HRI 46532-2 (ACS-COOFF 02-01 I Off-site Containment Area), 

HR146532-3 {ACS-COOFF 03-011 Off-site Containment Area {spiked)], and 

HR146532-4 [ACS-TP02A-01, On-site Containment Area (spiked)} were also analyzed 

for TOC. The TOC concentrations were detected to be 8.45, 4.01 and 50.53 

percent, respectively. The concentrations of the organic carbon and carbonate carbon 

for each sample are shown in Tables 31 4 and 5. 

3. 2 Coked Solids 

All the samples of coked solids generated by both retort runs (1,000°F and 1, 100°F) 

were analyzed for TRPH. The results indicated that TRPH was not present in any of 

the samples above the detection limits. The coked solids were not analyzed for oil 

and grease. 

The analytical results indicate that VOC and SVOC clean-up goals defined in the RFP 

and presented in Appendix E were met during all the test runs, or the residua! 

concentrations were below detection limits. Table 6 presents the calculated minim•Jm 

removal efficiencies. 

The analytical results for Sample HRI 46532-2 (ACS-COOFF 02-01, Off-site 

Containment Area) indicated that a!l contaminants were removed to beiO'l..' t~e 

.,.. ..... 
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remediation levels. For Samples HRI 46532-3 [ACS-COOFF 03-01, Off-site Contain

ment Area (spikediJ and HRI46532-4 [ACS-TP02A-01, On-site Containment Area 

(spiked)) the analyses indicated that PCBs and all the VOCs and SVOCs were removed 

below their remediation limits, with the exceptions noted in Table 7. These 

exceptions are exceptions because the remediation level stated in the RFP is lower 

than the detection limit. 

Canonie believes that the VOCs indicated to be present at levels below the remedia

tion level but above the detection limit in feed materials were removed from the feed 

material once the feed material was heated to 1 ,000°F. The presence of VOCs in the 

retort samples is believed to reflect contamination subsequent to the retort test. The 

hot coked material may have adsorbed or absorbed moisture (and associated volatile 

contaminants) from the ambient air. At the Hazen facility, the hot coked solids are 

covered and put under a ventilated hood for cooling. As the spiking solution 

contained VOCs at high concentrations, a potential existed that the air in the same 

room may also contain these VOCs. When the hot coked solids were transferred to 

a pan and put under the hood, they may have absorbed the moisture and some VOCs 

from the air due to their hygroscopic nature. This suspicion of laboratory VOC 

contamination is supported by the absence of heavier compounds with higher boiling 

points in the retort samples. 

Based on a knowledge of the ATP System and full-scale operational experience, 

Canonie and SoiiTech strongly believe that no VOCs will be present in the coked 

solids produced by the full-scale ATP System. 
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When compared with the VOC remediation levels (clean-up goals) presented in 

Appendix E {adopted from Warzyn's RFP), the results indicate that all the coked solids 

met or exceeded the clean-up goals except as noted in Table 7. 

Minimum removal efficiencies of 95 percent to greater than 99 percent were achieved 

for the VOCs. To obtain a conservative estimate, the concentrations in the two 

representative coked solids were compared, and the one which was the highest was 

used in the calculations. For those compounds which were detected in the feed 

sample, but not in any of the coked solids, the detection limit concentration was used 

during the calculation of the minimum removal efficiency. 

All the SVOCs were removed from the feed material to non-detect levels or to levels 

below the cleanup goals presented in Appendix E, except as previously noted. The 

minimum removal efficiencies calculated for the SVOCs are presented in Table 6. 

These removal efficiencies calculated on the same basis as for VOCs. Removal 

efficiencies for the SVOCs were between 77 percent and 99 percent. Low removal 

efficiencies are attributable to the low feed sample concentrations and high detection 

limits for the coked solids. 

The PCB clean-up goals presented in the Appendix E were met during all the test rur.s. 

No PCBs were detected in the coked solids, indicating complete desorption. The 

minimum removal efficiencies were calculated for Aroclor 1248 and ranged from 98 

percent to 99 percent. 

TOC is determined in the feed and retort solids to quantify the coke formed during 

desorption of the contaminants in the retort chamber. This allows SoiiTech to 
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evaluate the use of the distilled compounds as fuel for the system and to estimate 

how much energy will be available from the waste during the combustion process. 

By examining the initial and resultant TOC content of the material, SoiiTech can 

estimate the amount of potential fuel savings that m?y be achievable with the specific 

waste to be treated. 

SoiiTech has not historically used this analysis as an indicator of the efficiency of the 

"-" desorption step. The detection limit of .05% and the relative accuracy of the analysis 

( ± 5%) is no better than specific analyses conducted to determine the initial and 

resultant content of specific compounds in the waste e.g., examination of VOCs, 

SVOCs, and PCBs. 

TOC concentrations are a poor indicator of contaminant removal as they fail to provide 

specific information about the compounds of concern, those organic compounds that 

render the material· a waste. For this determination, specific analyses for the 

compound of concern is required. 

TOC data for retort solids give an indication of the quantity of nonvolatile organics 

that remain after exposure to retort temperatures, typically 1 ,000°F and 1,1 00°F. 

TOC concentration information for the combusted solids provides information about 

organic material that has not combusted in the presence of air at temperatures of 

approximately 1,200°F. 

TOC was reduced from 8.45 percent in the feed Sample 46532-2 (ACS-COOFF 

02-01, Off-site Containment Area) to 0.55 percent and 0.86 percent in the high aile 

low retort tests, respectively. This vvas further reduced to 0. 07 percent in the 
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combusted solids. This indicates little carbon remains after processing in the retort 

chamber and therefore, combustion will contribute .only a small fraction of the energy 

required to operate the ATP System (i.e., the system will require an external fuel 

source and the waste itself will not contribute significantly to the energy 

requirements). 

Similar results were obtained for Sample 46532-3 [ACS-COOFF 03-01, Off-site 

Containment Area (spiked)} with TOC being reduced from 4.01 percent in the feed to 

0.46 and 0. 73 percent in the retort solids, most of which was burned in the 

combustion process. This contaminated soil cannot be expected to contribute 

significantly to the energy requirements of the system. 

With Sample 46532-4 [ACS-TP02A-01, On-site Containment Area (spiked)] there was 

a substantial quantity of organic carbon available in the feed material (50. 53 percent). 

However, the majority of this potential energy source was removed from the system 

along with the contaminants prior to the combustion zone where the energy value 

could be utilized. This indicates that, as with the other two samples, no significan: 

quantity of energy will be derived from the feec to the system. 

3.3 Combusted Solids 

The total carbon content of the combusted solids for all three samples was less than 

0.28 percent, in the range of 0.05 percent to 0.28 percent. The organic carbor. 

contents 'Nere detected in the range from 0.05 percent to 0.07 percent, ~,·;hile 

concentrations of carbonate carbon 'Nere detec:0d :o be in t~e range of less than 0.02 

percent to 0. 21 percent. 

:: ·~•,;. 3: ? :: ~ ,:;, £;. -:; • ' ~ ,Y.. I;. ;• ' ::, ' )'] J: 
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There is not a significant quantity of carbon to help sustain the energy requirements 

of the system nor is it sufficient to produce an emissions problem. 

3.4 Condensate Samples 

As expected, contaminants desorbed from the feed were concentrated in the 

condensate streams. PCBs, VOCs, and SVOCs were detected in both the water and 

oil phases collected as condensate streams. The full-scale ATP System is designed 

to separate the oil and water. The oil, which will contain the majority of the 

contaminants, can be sent off-site for disposal. The water can be either treated on

site or sent off-site for disposal or treatment. 
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4.0 ENGINEERING EVALUATION AND CONCLUSIONS 

4.1 Engineering Evaluation 

This section discusses the bench-scale data relative to full-scale ATP System 

operation. Material characteristics meriting special consideration or affecting optimum 

full-scale treatment are addressed in this section. Primary feed characteristics 

affecting full-scale treatment include: 

1. Moisture content 

2. Particle size 

3. Hydrocarbon content 

4. Material handling characteristics 

These characteristics affect full-scale A TP System operation directly and/or affect the 

materials handling and safety requirements of the operation. Each of these four 

primary feed characteristics is discussed below, followed by a discussion of full-scale 

treated material character. 

4.1 .1 Moisture Content 

Feed moisture content is a rate-limiting parameter affecting plant throughput and 

therefore the unit price of treatment. The ideal moisture content in the feed material 

for the full-scale A TP System is in the range of 5 to 10 percent. At much lo'.lver 

moisture contents, entrained dust can create problems in the vapor condensing 

systems. The dust can cause difficulties in maintaining correct pressure profiles in the 

internal zones of the condensing equipment. At moisture contents above 10 percent, 
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the latent heat required to distill the moisture from the feed in the preheat zone of the 

ATP System becomes a limiting factor, resulting in reduced feed capacity. 

The feed samples from the ACS site contained up to 29.2 percent moisture, but some 

samples were measured at less than 20 percent moisture. Blending of lower moisture 

content soils with the higher moisture content soils will provide a consistent and lower 

moisture content feed to the ATP System and therefore will result in lower cost of 

operation and greater throughput. Reducing the feed rate may be required during full

scale operations if blending is not used. 

4. 1. 2 Particle Size 

The ACS soils material contains enough coarse material, as indicated in the testing, 

to be processed without routine co-feeding of a coarse additive. Any material larger 

than 2 inches would be screened out before feeding to the SoiiTech ATP System. 

4. 1.3 Hydrocarbon Content 

The feed samples cont<lined up to 12,000 mg/kg of TRPH, and up to 40 percent of 

oil and grease. It may not be necessary to add a carrier oil to the raw feed for the 

condensing and pumping equipment to operate properly. The full-s.;ale ATP System 

is routinely capable of treating materials containing up to 10 percent hydrocarbons, 

and therefore, soil blending and/or slower processing rates will be required during full

scale operations to reduce the feed hydrocarbon concentrations. 

The lovv concentrations of PCBs and very high light-hyd~ocarbon loading on trw ACS 

soil do not make it a potential candidate for on-site soil decrlorination. 
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The low quantity of humic material in the feed material combined with the very small 

concentration of heavy hydrocarbons present demonstrates that very little coke is 

likely to form on the particles in the retort zone. This is verified by the low TOC 

results on the coked solids. This is well within the combustion zone's capacity to 

burn coke completely and efficiently. The coke will provide only a small portion of the 

fuel requirements of the ATP System. The hydrocarbon content of this material will 

therefore have no impact upon processing rates in the fuJI-scale A TP System. 

4.1.4 Materials Handling Characteristics 

No difficulties concerning materials handling of the ACS soils are anticipated. Material 

greater than 2 inches in diameter would be screened out and, if necessary, crushed 

and processed. 

Treated soils are expected to be quite dusty. However, the soil conditioner at the 

discharge end of the ATP System is designed to effectively cool and moisten the final 

product to ensure that fugitive dust emissions are eliminated. 

4. 2 Conclusions 

Based on the results, discussions, and engineering evaluation, Canonie and SoiiTech 

believe that the soils and wastes represented by the treatability study samples can be 

effectively treated by the full-scale ATP System. 

The test data indicate that the SoiiTech ATP System is well suited for treating ma:eri2' 

from the ACS site. Specifically, the tests provided the following information: 

~""~---·--~ 
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1. PCBs were reduced to nondetectable levels ( 1000 .ug/kg) in the three treated 

samples, half the remediation level specified in the RFP. TRPH were also 

reduced to nondetectable levels. (SoiiTech has demonstrated at commercial

scale that the target PCB concentrations of 2000 .ug/kg or less can be 

achieved.) 

2. Concentrations of VOCs and SVOCs were reduced to non-detect levels or, if 

detected, to levels below the remediation levels/cleanup goals. The exceptions 

to this are noted in Table 7. These exceptions are where analysis indicated the 

compound was not present but the detection limit was above the remediation 

level. 

3. The TOC present in the feed material was significantly reduced by the ATP 

System. However, some TOC was present in the treated soil, indicating the 

presence of carbonaceous material which was not combustible at temperatures 

of up to 1200°F. A more extensive discussion of TOC analysis is provided at 

the end of Section 3.2. 

4. Liquid products of the ATP System are treatable by conventional treatment 

methods. The aqueous liquid product (water} generated by the treatment 

process can be treated in an on-site or off-site water treatment system. 1 f 

treated on-site, the treated water can be used to cool and reduce dusting of the 

combusted material which exits the ATP System. The organic liquid product 

(oil} generated by the treatment process can be sent off-site for disposal. 

,.,....., ___ . __ 
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Based on past experience with both bench-scale tests and full-scale operations, 

SoiiTech believes bench testing is indicative of SoiiTech's ability to achieve similar 

results at full scale to those indicated during the bench tests. 

~--- --:::- -~--
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TABLE 1 

SCHEDULE OF CHEMICAL ANALYSES 

Coked Combusted Condensed Condensed 

Simu f_Q~~i Solids Solids Oil Water 

Number of Sample!> 1 3 6 3 3 3 

Moisture 1 3 

Oil and Greaso 3 

TOC 
3 6 3 

PCB 
3 6 3 3 

voc 3 6 3 3 

svoc 3 6 3 3 

Particle Size 1 3 3 

Dis trihution 

Simulated Oistill<1tion 3 3 

Dean Stark 
3 

Extraction 

Loss on Ignition 3 6 

( 



Solids 

Moisture (Feed Soil) 

TOC 

pH 

VOCs 

SVOCs 

PCB 

Dean Stark Extraction 

Simulated Distillation 

Grain-Size Distribution 

Loss on Ignition 

Condensed Oil and Water 

PCB (low Concentration) 

PCB (High Concentration) 

Simulated Distillation 

VOCs 

SVOCs 

( ( 

TABLE 2 

ANALYTICAL METHODS 

Gravimetric Method at 105 °C for 16 hours 

SW846/Method 9060 

EPA/SW846/Method 9045 

EPA/SW846/Method 8240 

EPA/SW846/Method 8270 

EPA/SW846/8080 

Proprietary Method - Similar to API 40 

ASTM D2887 

ASTM 422 (Sieve Analysis Only, Excludes Hydrometer Testing) 

Proprietary Gravimetric Method 

EP A/SW846/8080 

Vista Lab SOP No. 325.5, Hexane extraction followed by GC/FID analysis 

ASTM D2887 

EPA/SW846/Method 8240 

EPA/SW846/Method 8270 



TABLE 3 
SUMMARY OF ANAlYTICAL RESULTS 

FOR HRI NO. 46532-2 (Off-site Containment Area) 
Hazen Sample No. 46532 18.1·2·5 1 1 8.2·2·S2H 18.3·2·S2l 18.23·2·l1 {W) 1 8.23·2-ll (0) 

Warzyn Sample No. ACS·COOFF-02·01 
Remediation Vista Sample No. 935754-001 935754·002 935754·003 935754-004U 935754-Q04L Level Sample Description High Retort low Retort Water Oil (RFQ Feed Coked Solids Coked Solids Condensate Con~ensate Table 1) Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug~g TRPH 1 .2E7 NO 140,0001 NDI40,0001 NA NA Oil and Grease 1.2E7 NA NA NA NA VOCs 

Chloromethane NO (200,0001 14 11 NO (1,000,0001 NO (1,000,000) Methylene Chloride 1,500,000 190 290 16,000,000 810,000 6,200 Acetone 110,000 J 4,400 190 910,000 J 1,300,000 J 2,400,000 Carbon Disulfide NO (100,0001 12 18 NO (500,000) NO (500,0001 1 , 1 Dichloroethene 30,000 J NO 151 6.4 710,000 290,000 98 1 , 1 Dichloroethane 100,000 8.1 NO 15) 1,400,000 120,000 J 1,2 Dichloroethenes, Total NO 11 00,0001 NO 151 3.5 J 140,000 J 120,000 J 250,000 Chloroform 43,000 J 3.4 J 3.6 J NO 1500,000) 150,000 J 9,500 1 .2 Dichloruethane 3,200,000 47 8.4 67,000,000 1,700,000 640 2-Butanone (MEKI 560,000 J 3.2 J NO 1100) 3.600,000 J 3,300,000 J 620,000 1.1, 1-Trichloroethane 1,300,000 130 44 8,000,000 10,000,000 2,300,000 Oromo<lichloromcthanc NO I 1 00,000) NO 151 NO 151 NO 151 160,000 J 1 ,2-Dichloropropanc 27,000 J NO 151 NO 151 NO 1500,0001 190,000 J 420 Trans-1,3-0ichloropropenc 25,000 J 7.5 NO 151 NO (500,000) 180,000 J Tnchlorocthcnc 3,700,000 36 30 95,000,000 1,200,000 5,300 Oibromochlororncthanc 28,000 J NO (51 NO 151 NO 1500,000) 160,000 J 1,1,2-Trichloroethane NO 11 00,000) NO 151 NO 151 NO 1500,000) 220,000 J 510 Benzene 490,000 23 23 10,000,000 640,000 1,000 Cis-1,3·D•chloropropene 22,000 J NO 151 NO 151 NO 1500,0001 170,000 J 2 ·Chloroethylvinylether NO (200,0001 NO 1101 NO 110) NO (1,000,000) 170,000 J Bromoform 28,000 J NO 151 NO (51 NO 1500,000) 130,000 J 4-Methyi-2-Pentanone IMIKI NO I 1,000,0001 NO (50) NO (501 11,000,000 1,000,000 J 630,000 Tctrachloroethene 1,400,000 37 48 26,000,000 670,000 1,100 1,1,2,2-Tctrachloroethane NO ( 1 00,000) NO 151 NO (5) NO 1500,000) 360,000 J 280 T ohJcnc 2.200,000 36 34 54,000,000 1,300,000 5,000,000 Cl•lorohcnzcnt! 67,000 J 30 26 NO 1500,000) NO (500,000) 150,000 Ethylbenzene 870,000 24 27 18,000,000 720,000 1,300,000 Styrene 420,000 9 14 11,000,000 550,000 1,700 Xylenes Total 3,700.000 18 NO 15) 87,000,000 1,900,000 2.6E7 

1" ''lo'..- .'I.' ', I• • I l\o Ill\,! I Ill~. ,.a I ,•t II 
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Hazen Sample No. 46532 
Warzyn Sample No. 

Vista Sample No. 
Sample Description 

Units 
PGBs 
Aroclor 1 248 
Aroclor 1254 
SVOCs 
Phenol 
Benzyl Alcohol 
1 ,2-Dichlorobenzene 
2-Methylphenol 
4-Methylphenol 
lsophorone 
2, 4-dimethylphenol 
Benzoic Acid 
Naphthalene 
4-Chloroanilene 
Hexachlorobutadiene 
2 -Methylnaphthaline 
Hexachlorocyclopentadiene 
Dimethyl Phthalate 
Acenaphthene 
Oibenzofuran 
Oiethyl Phthalate 
Fluo ene 
Hexachlorobenzene 
Phenanthrene 
Anthracene 

( ( 

TABLE 3 (Continued) 
SUMMARY OF ANAlYTICAL RESULTS 

FOR HRI NO. 46532-2 (Off-site Containment Area) 
18.1-2-Sl 18.2-2-S2H 18.3·2-S2L 18.23·2-L 1 (W) 

ACS·COOFF-02·01 

935754-001 935754-002 935754-003 935754·004U 
High Retort low Retort Water 

Feed Coked Solids Coked Solids Condensate 
ug/Kg ug/Kg ug/Kg ug/Kg 

NO (6,500) NO (1,000) NO (1,000) 3,700,000 
77,000 NO (1,000) NO (1,000) 1,200,000 

150,000 NO (330) NO (330) 7,800,000 
NO (66,000) NO (660) NO (660) NO 1200,000) 
NO (33,000) ND (330) NO (3301 200,000 

10,000 J NO (3301 NO (3301 1,400,000 
21,000 J NO (330) NO (330) 1,000,000 
150,000 NO (330) NO (330) 3,300,000 
10,000 J NO (330) NO (330) 1.100,000 

NO (170,0001 NO (1,7001 NO (1,700) 4.000,000 
100,000 NO (3301 NO (330) 5,200,000 NO (66,000) NO (660) NO (660) 1,600,000 
17,000 J NO (330) NO (330) 1,300,000 
64,000 NO (330) NO (330) 1,800,000 

NO (33,000) NO (330) NO (330) 1.400,000 12,000 J NO (3301 NO (330) 180,000 NO (33,000) NO (3301 NO (330) 80,000J NO (33,000) NO (330) NO (330) 49,000J 6,600 NO (330) NO (330) .NO (100,000) 
NO (33,000) NO (330) NO (330) 120,000 NO (33,000) NO (330) NO (330) 67,000 J 3,300 J NO (330) NO 1330) 150,000 NO (33,000) NO (330) NO (330) 52,000 J 

18.23-2-L 1 (0) 

Remediation 
.935754-Q04l Level 

Oil (RFO 
' Condensate Table 1) 

ug/Ko·: ug/Kg 

NO (1,0001 2.000 
NO (1,000) 2,000 

1,300,000 
68,000 J 

NO (100,000) 
36,000 J 
33,000 J 
27,000 J 7,200 

NO (100,000) 
170,000J 

NO (100,000) 82,000 
NO (200,000) 
NO (100,000) 360 
NO (100,000) 
NO (100,000) 
NO (1 00,000) 
NO (1 00,000) 
NO (1 00,000) 
NO (1 00,000) 
NO (1 00,000) 
NO (100,000) 18 
NO (100,000) 
r.JO (100.000I 



TABLE 3 (Continued) 
SUMMARY OF ANALYTICAL RESULTS 

FOR HRI NO. 46532-2 (Off-site Containment Area) 
Hazen Sample No. 46532 18.1·2-S1 1 8.2-2-S2H 18.3·2-S2L 1 8.23·2-Ll (WI 

Warzyn Sample No. ACS.COOFF-02-01 

Vista Sample No. 935754-001 935754-002 935754-003 935754-004U 
Sample Description High Retort Low Retort Water 

Feed Coked Solids Coked Solids Condensate 
Units ug/Ko ug/Kg ug/Kg ug/Kg 

Di-n-butyl Phthalate 71,000 NO (330) NO (3301 570,000 
Pyrene NO (33,000) NO (330) NO (3301 44,000J 
Butylbenzyl Phthalate 51,000 NO 1330) NO (330) 240,000 
Benzo(a)anthracene NO 133,0001 NO 13301 NO (330) 18,000J 
Bis (2-ethylhexyll Phthalate 210,000 NO (3301 NO (330) 1,100,000 
Chrysene NO (33,0001 NO (330) NO (330) 22,000 J 
Oi-n-octyl Phthalate NO (33,0001 NO (330) NO (3301 16,000 J 
Benzo (b) fluoranthene NO (33,0001 NO (330) NO (330) 17,000 J 
Carbonate C .48% .02% .02% NA 
Total Carbon 8.93% .57% .88% NA 
Organic Carbon 8.45% .55% .86% NA 
Simulated Distillation COMPLETED 
Loss on Ignition (LOll 1.42% 2.08% 1.79% 
Moisture 21.7% 

NO • Not detected; reporting lirnit in pwentheeia. 

J • Detected below reporting limit; quentitlltion may be unreliable. 

111 1'.\1 l!f.'•,,ti.TI1L lltVI "<t·l• 11.1111 

18.23·2-L 1 101 18.23·253 

Remediation 
935754-004L level 

Oil : : (RFQ 
... Condensate Com busted • Table 1) 

ug/Kg ·,·. 
Solids ug/Kg 

NO (100,000) NA 2,300,000 
NO (100,0001 NA 
NO (100,000) NA 
NO (1 00,000) NA 
NO (100,000) NA 1,100 
NO (100,0001 NA 
NO (1 00,000) NA 
NO (100,000) NA 

NA .21% 
NA .28% 
NA .07% 

COMPLETED 

-

( 



( ( 

TABLE4 
SUMMARY OF ANALYTICAL RESULTS 

FOR HRI NO. 46532-3 (Off-site Containment Aru (spiked)) 
Hazen Sample No. 46532 18.5-3S-S1 18.6·3S·S2H 18. 7·3S·S2L 18.67·3S·L1(W) 18.67·35-L 1 (0) 

Warzyn Sample No. ACS-COOFF-03-01 
. ·Remediation 

Vista Sample No. 935805..001 935805..()()3 935805..()()4. 935805.007( •• 9358os;oo7u ·· level Sample Description High Retort Low· Retort· '· Water·• · ..... : .. ••·••o1r JRFQ Table 1 I Feed Coked Solids Coked Solids Condensate \.:. •• · CooCiensate• ·.•· 
::~ '·. > 11) :·:-Units ug/Kg ug/Kg ug/Kg · :···'uoiKo···. :;::·. uo/Ko · ....... .. 

• 'ug/Kg .. :· 

TAPH 717001000 NO 1401000) NO 140,000) NA NA 
Oil and Grease 417001000 NA NA NA NA 
VOCs 
Chloromethane NO (25~0001 NO 11 1000) NO 11~0001 •NOTE: VOC NO 15,000,000) 
Methylene Chloride NO 125~0001 120 J lOOJ Analyses is reported 11,000,000 61200 Acetone 113,000 51400 J 11200 J for the oil conden· 8001000.000 21400,000 Carbon Disulfide NO 1100~0001 NO (5001 170J sate but the sample NO 12,500,000) 
1 I 1 Oichloroethene 103,000 NO 1500) NO 1500) is a composite of 1,500,000 J 98 1 I 1 Dichloroethane NO 125~0001 NO (500) NO 15001 the oil and the 4, 700,000 
1,2 Dichloroethenesl Total NA NO 15001 NO 15001 water. NO (2,500,000) 250,000 Chloroform NO 125~0001 NO 15001 NO (5001 NO (2,500,000) 9,500 1,2 Oichloroethane 202,000 NO 1500) NO 1500) 30,000,000 640 2-Butanone (MEKI 91,400 140 J NO 110,000) 390,000,000 6201000 1 I 1 I 1· Trichloroethane 11110,000 350J NO 15001 12,000,000 2,300,000 1 12-0ichloropropane NO (25,000) NO 1500) NO 1500) NO 12,500,000) 420 Trans-1 ~3-0ichloropropene NO (25,0001 NO 1500) NO 1500) NO (21500,000) 
Trichloroethene 3781000 NO (500) NO 15001 71000,000 5,300 Dibromochloromethane NO (25,0001 NO (5001 NO (500) NO 12~500~0001 Benzene NO 1401500) NO 1500) NO 1500) 21,000,000 1,000 Cis-1 ,3-0ichloropropene NO 125,000) NO (5001 NO (5001 NO (2,5001000) 
Bromoform NO (25,0001 NO 15001 NO (5001 NO 12~500,000) 4-Methyi-2-Pentanone (MIKI NO (100,0001 NO (5,000) NO (5~000) 815001000 J 631000 Tetrachloroethene 874,000 NO 15001 NO 1500) 7,2001000 t, tOO Toluene 7831000 120 J NO 15001 514001000 5,000,000 Chlorobenzene NO (25,000) NO (500) NO 15001 NO (215001000) 150,000 Ethylbenzene 146,000 NO 1500) NO 1500) 9501000 J 1,300,000 Styrene NO ( 1 00,0001 NO (500) NO (5001 

~, 1,700,000 J 1,700 Xylenes T owl 830,000 NO (5001 NO (5001 5,600,000 2.6E7 

\11_'\1• '..J~ •• .. ,to·litlolf;Vl ... !~~ l! ll '11! 



Hazen Sample No. 46532 
Warzyn Sample No. 
Vista Sample No. 

Sample Description 

Units 

PCB a 
Aroclor 1248 
Aroclor 1254 
SVOCs 
Phenol 
Bis (2-chloroethyllether 
Benzyl Alcohol 
1 ,2-0ichlorobenzene 
Bis(2-chloroisopropyl}ether 
2 -Methylphenol 
4-Methylphenol 
lsophorone 
2-Nitrophenol 
2,4-dimethylphcnol 
Benzoic Acid 
Naphthalene 
4-Chloroanilene 
Hexachl'lrobutadiene 
2-Methylnaphthalene 
Hexachlorocyclopcntadiene 
Dimethyl Phthalate 
Acenaphthene 
Acenaphthylene 
Oibenzofuran 
Oiethyl Phthalate 
Fluorene 
Hexachlorol>enzene 
Phenanthrene 

, ,, \'0 •, •' ~' 1 t I 1·1 all IV 1 "I~ I I t 1 '.J II 

TABLE 4 (Continued) 

SUMMARY OF ANALYTICAL RESULTS 
FOR HRI NO. 46532-3 (Off-site Containment Area [spiked)) 

18.5·35·5 1 18.6·3S·S2H t8.7-3S·S2L 18.67·3S·L 1 lW) 
ACS-COOFF-03-01 

935805.()()1 935805-003 935805-Q04 935805-Q07L 
High Retort Low Retort Water 

Feed Coked Solids Coked Solids Condensate 
ug/Kg ug/Kg ug/Kg uo/Kg' 

150,000 NO (1,0001 NO (1,000) 69,000 
NA NO (1,000) NO (1,0001 NO (10,000) 

15,400 NO (1,6501 NO (1,650) 740,000 
ND (500) NO (1,6501 NO (1,6501 41,000 J 

NA NO (3,3001 NO (3,3001 83,000 J 
NO (900) NO (1,6501 NO (1,650) NO (100,0001 
25,000 NO (10,000) NO (10,0001 

NA NO (1,6501 NO (1,6501 41,000 J 
NA NO (1,650) NO (1,650) 87,000 J 

ND (300) NO (1,6501 NO (1,650) 31,000 J 
NO (1,8001 NO 11,650) NO (1,650) NO 1100,000) 

NO (16,7001 NO (1,6501 NO (1,650) NO 1100,000) 
NA NO (8,5001 NO (8,500) 450,000 

45,800 NO (1,650) NO (1,6501 17,000J 
NA NO (3,300) NO (3,300) NO 1200,000) 

NO (500) NO (1,6501 NO (1,650) NO 1100,000) 
NA NO (1,6501 NO (1,650) NO (100,000) 

NO (9,5001 NO (1,6501 NO (1,6501 NO (100,000) 
ND (7001 NO (1,6501 NO (1,6501 NO 1100,000) 

1,040 NO (1,6501 NO (1,650) NO (100,000) 
ND (130} NO (1,6501 NO (1,650) NO 1100,0001 

NA NO (1 ,6501 NO (1,650) NO 1100,000) 
NO (1,000) NO 11,650) NO (1,650) NO (100,0001 
NO (130) NO (1,650) NO (1,650) NO ( 100,0001 

NO (1 ,900) NO (1 ,650) NO (1,650) NO (100,0001 
1,260 NO (1 ,6501 NO (1,650) NO (100,000) 

( ( 

18.67·35-L 1 (0) 
. . ·.·. 

• R.,inedlatlon · s3ssos.oo1\i Levet 
··.on (RFQ Table 1) 

· Condensate ., . . •. (1, 
. . ·.ug/Kg ;f(. ....... ;uo/Ko 

2,500,000 2,000 
NO (100._000) 2000 

1,600,000 
430,000 

530,000 J 
170,000 

NO (10,0001 
360,000 
480,000 
830,000 7,200 
780,000 

NO (100,000) 
1,900,000 OJ 

1,300,000 82,000 
NO (200,000) 
NO (100,000) 360 

840,000 
NO (100,000) 

69,000 J 
NO (100,0001 

23,000 J 
NO (100,0001 
NO (100,0001 

36,000 J 
NO 1100,000) 18 

44,000 J 



Hazen Sample No. 46632 18.6·3S·S1 
Warzyn Sample No. ACS·COOFF·03·01 

Vista Sample No. 935805-001 
Sample Deacription 

Feed 
Units ug/Kg 

Anthracene NO (1 301 
Di-n-butyl Phthalate 33.700 
Pyrone NO (1301 
Butylbenzyl Phtht~lote 9,400 
Bonzo(a)anthracuno NO (1301 
Bis 12-othylhoxyll Phtholattt 162.000 
Chry~;o'le 7,250 
Di-n·octyl Phthalato <4.700 
Bonzo (b) fluoranlhonu <130 
Oiphanyl ether 70,600 
Crosols 29,100 
Carbonatt' C (%) .56 
Total Carbon 4.57 
Orgtmic C 4.01 
Simulated Dilittllation COMPLETED 
Lo6s on Ignition (LOll 2.1% 
Moisture 18.6% 

( 

TABLE 4 tContinuecn 
SUMMARY OF ANALYTICAL RESULTS 

( 

FOR HRI NO. 46532-3 (0ff-elte Containment Area(eplkedU 
18.6·3S·S2H 18. 7-3S-S2l 18.67-35-ll (Wt 1.8.07-38-l.lCOt 

: ,, 
; .. ·.·· 

93580S.007L 
: 935805-003 935805-004 936805-007U 

High Retort low Retort Water . '''·:Oil· .. · .. 
Coked Solide Coked Solida Condeneate ·. CondenMt~ · 

ug/Kg ug/Kg ug/Kg uoJKo. 
NO (1,6501 NO 11,6501 NO I 1 00,0001 14,000 J 
NO (1 ,650) NO (1,6501 NO 11 00,000) 290,000 
NO 11,650) NO 11,650) NO 11 00,000) 14,000 J 
NO (1,650) NO (1,6501 NO (100,000) 48.000J 
NO 11,6501 NO 11,6501 NO 1100,0001 NO (1 00,000) 
NO 11,650) NO 11,6501 29,000 J 1,300,000 
NO 11,6501 NO 11.650) NO 1100,000) 120.000 
NO 11,6501 NO (1.6501 NO (1 00,0001 11,000 J 
NO 11.6501 NO 11,650) NO 1100,000) NO (100,000) 

NO (10,000) NO 110,000) NO (10,000) 
NO (10,000) NO (10,000) NO (10,000) 

.07 .06 NA NA 

.53 .79 NA NA .46 .73 NA NA 

1.33% 1.70% 
COMPLETED 

18.67-38-53 

.:· '· 

•.··C~bueted 
···.Solide 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.20% 

.28% 

.08% 

llllhe oun1 ol Method 6240 onalyl .. eaceed 100%. The method lo deaigned lor tuoce onolyolo with en origlnol det~~etlon llmh. belo,. dllutlono ol 6 ug/llg. 

A cerhln lewl of enur lo Inherent to eec:h oerlel dilution. Sewrof dilutlono were required to onofyze the high concentroUono ol .ny compoundo p,. .. .,
1 

In the oample. 
NO • Not detected; reporting limit In perentheolo. 

J .. Detected below reporting limit; quonlltatlon may be unreliable. 

1.. ,-. 'I/ ~. f<' fIll 41•'~ I • 1 !. ) l I I ' ' II 

Remediation 
·level 

CRFO Tab .. 1t 
(1, 

· ug/Kg 

2.300,000 

1,100 



TABLE 5 
SUMMARY OF ANALYTICAL RESULTS 

FOR HRI NO. 46532-4 (On-site Containment Area (spiked)) 
Hazen Sample No. 46532 18.8·45-S 1 18.9·4S·S2H 18.1 0-4S·S2L 18.91 0-4S·L1 (W) 18.910-45-Ll (0) 

Warzyn Sample No. ACS·TP02A-01 
Remediation Vista Samole No. 935805-002 935805·005 935805·006 935805-008L 936805·008U level Sample Description High Retort Low Retort Water Oil (RFQ Feed Coked Solids Coked Solids Condensate Condensate Table 1) Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

TRPH 29,000,000 NO (40,000) ND (40,000) NA NA 
Oil and Grease 400,000,000 NA NA NA NA 
VOCs 

NO (1,0001 Chloromethane 6,340,000 NO 11,0001 NO (5,000,000) NO (5,000,000) 
Bromo methane 5,400,000 NO (300,0001 ND (300,000) ND (10,000) 
Chloroethane NO (60,0001 110 J NO (1,000) NO (5,000,000) NO (5,000,000) 
Methylene Chloride NO (60,000) ND (5001 ND (500) NO (2,500,000) NO (2,500,000) 6,200 Acetone 86,600,000 1,800 J 580 J 1 6,000,000 .I 32,000,000 J 2,400,000 Carbon Disulfide ND (240,0001 NO (500) NO (5001 NO (2,500,000) NO (2,500,000) 
1, 1 Dichlorocthene ND (60,0001 NO 15001 140 J 700,000 J NO (2,500,000) 98 1, 1 Dichloroethane NO (60,0001 NO (5001 NO (5001 NO (2,500,0001 ND (2,500,000) 
1. 2 Dichloroethcnes, Total NA NO (5001 ND (500) ND (2,500,000) NO (2,500,000) 250,000 Chloroform NO (60,0001 NO (5001 NO (5001 ND (2,500,000) NO (2,500,000) 9,500 1,2 Dichloroethane NO (60,0001 NO (5001 NO (500) NO (2,500,000) NO (2,500,000) 640 2-Butanone (MEKI 6,000,000 ND (10,000) ND (10,000) NO (50,000,000) NO (50,000,000) 620,000 1,1, 1-Trichloroethane 19,700,000 220J 8,700 11,000,000 19,000,000 2,300,000 1,2-Dichloropropane NO (60,0001 ND (5001 ND (5001 NO (2,500,000) NO (2,600,000) Trans-1,3-Dichloropropene ND (60,0001 ND (500) NO (500) NO (2,500,000) NO (2,600,000) T richloroethene 134,000 NO (500) NO (500) NO (2,500,000) NO (2,600,000) 5,300 Dibromochloromethane NO (60,0001 NO 1500) NO (500) NO (2,500,000) NO (2,500,000) Benzene 5,110,000 NO (5001 ND (500) 9,500,000 NO (2,500,0001 1,000 Cis-1,3-0ichloropropenc ND (60,000) ND (500) NO (500) NO (2,500,000) NO (2,500,000) Bromoform ND (120,0001 ND (500) NO 1500) NO 12,500,000) NO (2,500,000) 4-Mcthyi-2-Pentanonc (MIKI ND (240,000) NO (5,000) NO 15,0001 ND (25,000,000) NO (25,000,0001 630,000 Tt trachloroethcne 3,900,000 NO (5001 NO (5001 6,700,000 ND (2,500,0001 1,100 Toluene 353,000 NO (5001 NO (500) 1,400,000 NO (2,500,000) 5,000,000 Chlorobenzenc ND (60,0001 ND (5001 NO (5001 NO (2,500,0001 NO (2,500,000) 150,000 Ethylbcmenc 159,000 ND (5001 NO (5001 NO (2,500,0001 ND (:,500,0001 1,300,000 Styrene NO (240,0001 NO (500) NO (5001 NO (2,500,0001 NO (~.500,000) 1,700 Xylcnes Total 1,960,000 ND (5001 ND (5001 3,300,000 ND (2,500,000) 2.6E7 

: ,, ''" '•,· •, t•tllt•l ".ltV\ "' '• I ,._,1,•• IJ 

( 



Hazen Sample No. 46532 
Warzyn Sample No. 
Vista Sample No. 

Sample Description 

Units 

PCBs 
Arochlor 1248 
Arochlor 1 2 54 
SVOCs 
Phenol 
Benzyl Alcohol 
1 ,2-0ichlorobenzene 
2·Methylphenol 
4-Methylphenol 
lsophorone 
2,4-dimethylphenol 
Benzoic Acid 
Naphthalene 
4-Chloroanilene 
Hexachlorobutadiene 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2-Chloronapthalene 
Oimethy Phthalate 
Acenaphthene 
Acenapthylene 
Oibenzofuran 
Oiethyl Pthalate 
Fluorene 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 

( 

TABLE 5 (Continued) 
SUMMARY OF ANAlYTICAl RESULTS 

( 

FOR HRI NO. 46532-4 (On-site Containment Area (spiked)) 
18.8·4S·S1 18.9-4S·S2H 1 8.10-4S-S2L 18.910·48-Ll(W) 

ACS· TP02A-01 

935805-002 935805-Q05 935805-Q06 935805..008L 
(a) High Retort Low Retort Water 

Feed Coked Solids Coked Solids Condensate 
ug/Ko ug/Kg ug/Kg ug/Kg 

72,300 NO 11,000) NO 11,000) 830,000 
NA NO 11,0001 NO 11,0001 NO (100,000) 

NO 12,000) NO 13301 NO 1330) 1,600,000 
NA NO 16601 NO (660) NO 1200,000) 

NO (4,5001 NO (330) NO 1330) NO 1100,000) 
NA NO (3301 NO (330) NO (100,000) 
NA NO 13301 NO 13301 NO (100,0001 

225,000 NO (330) NO 1330) 4,300,000 
NO (2,3001 NO (330) NO 1330) NO (100,000) 

NA NO 11,700) NO 11,700) 360,000 J 
13,000 NO (330) NO (330) 850,000 

NO (2,5001 NO (660) NO (660) NO (200,0001 
NO (2,500) NO !330) NO !330) NO (100,0001 

NA NO 1330) NO (330) 210,000 
NO 147,5001 NO !3301 NO !330) NO (100,000) 
NO (1,500) NO 1330) NO (3301 50,000 J 
NO (3,500) NO 13301 NO (330) NO (100,0001 
NO (650) NO (330) NO 1330) 120,000 
NO 16501 NO 1330) NO 1330) NO (100,0001 

NA NO (3301 NO (330) 770,000 
NO (5,000) NO (330) NO (330) NO (100,000) 
NO 1650) NO (3301 NO 13301 110,000 

NO (9,500) NO (3301 NO (330) NO (100,0001 
NO (650) NO (3301 NO 1330) 130,000 
NO 16501 NO (330) NO 1330) 65,000 J 

NO (2,500) NO (3301 NO (330) NO (100,000) 
NO 1650) NO 13301 NO 1330) 90,000 J 

18.91Q..4S-L1 (0) 

Remediation 
935805.008U Level 

.. 011 !RFQ 
· Condensate Table 1) 

__e ug/Kg ug/Kg 

NO (1,000) 2,000 
NO 11,000) 2,000 

290,000 
NO !200,000) 
N0(100,000) 
N0(100,000) 
N0(100,0001 

140,000 7,200 
NO 1100,000) 
NO 1500,000) 
NO (100,000) 82,000 
NO (200,000) 
NO (100,000) 360 
NO 1100,000) 
NO (100,000) 
NO (100,0001 
NO (100,0001 · 
NO 1100,000) 
NO (100,000) 
NO 1100,000) 
NO (100,000) 
NO 1100,000) 
NO (100,000) 18 
NO (100,0001 
NO (100,000) 
NO (100,0001 2,300,000 
NO 1100,000) 



TABLE 5 (Continued) 
SUMMARY OF ANALYTICAL RESULTS 

FOR HRI NO. 46532-4 (On-site Containment Area (spiked)) 
Hazen Sample No. 46532 18.8·45-51 18.9·4S-S2H 18.1 0-4S·S2L 18.9.1 0-4S~l11W) 

Warzyn Sample No. ACS. TP02A·01 

Vista Sample No. 935805-002 935805-005 935805-006 935805-00SL 
Sample Description (a) High Retort Low Retort Water 

Feed Coked Solids Coked Solids Condensate 
Units ug/Kg ug/Kg ug/Kg ug/Kg 

Pyrene NO (650) NO (330) NO (330) 49,000 J 
Butylbenzyl Phthalate NO (950) NO (330) NO (330) NO 11 00,000) 
Benzo(alanthracene NO 16501 NO (330) NO (3301 23,000 J 
Bis (2-ethylhexyl) Phthalate NO (17,500) NO (330) NO (330) 2,200,000 
Chrysene NO (6501 NO (3301 NO (3301 32,000 J 
Di-n-octyl Phthalate NO (23,500) NO 13301 NO (3301 NO (100,000) 
Benzo (b) fluoranthcne NO (6501 NO (330) NO (3301 14,000 J 
Oiphenyl ether 4.75E7 NO (25,000) NO (25,000) 
Carbonate C (%) <.02 <.02 <.02 NA 
Total Carbon (%1 50.53 0.76 0.77 NA 
Organic C (%) 50.53 0.76 0.77 NA 
Simulated Distillation COMPLETED 
Loss on Ignition (lOll (%) .87 .50 1.43 
Moisture 29.2 

(al 1 he food 01101pla cunoieted of 11 oolid and a loquod ph•a. The analytical •-ulto ohown ere IO< the oolid '*'••· 
NO ~ Not detected; reporting limit in peronth05io. 

J • Detected below repO<ting limit; quantitation mil\' be unrelieble. 

In ''J \·o. •, l" II\,' H\ 1 •o :. J I 1\ •, t 

18.91 0-4S-L 110) 

935805..008U 
Oil 

Condensate 
ug/Kg 

NO (1 00,0001 
NO (1 00,000) 
NO (1 00,000) 
NO (100,000) 
NO (100,000) 
NO (100,000) 
NO (100,000) 
NO (25,000) 

NA 
NA 
NA 

COMPLETED 

( 

18.23-2-SJ 

Remediation 
Level 
(RFO 

Combusted Table 1) 
Solids ug/Kg 

NA 
NA 
NA 
NA 1,100 
NA 
NA 
NA 
NA 

<0.02 
.05 
.05 

! 



;P ~t,."J•II.'hH<IIIIItdt'Jl ~·~· IJ.II till 

( 

TABLE 6 
MINIMUM REMOVAL EFFICIENCIES 

FOR VOCs. SVOCs. AND PCBs 
Sample No. Minimum% Minimum% 

Removal Removal 
Compound HRi 46532-2 HRI46532·3 

VOCs 
Chloromethane NA NA 
Methylene Chloride >99.9 NA 
Acetone 96.0 95.2 -
Carbon Disulfide NA NA 
1 , 1 Oichloroethene >99.9 99.5 
1 , 1 Oichloroethane >99.9 NA 
1,2 Dichloroethenes, Total NA NA -- -··-·-----
c:;~oroforf'!!_ _____ >99.9 NA ----- ---1 ,2 Dichloroethane >99.9 99.8 ·---------------- ---2-Butanone >99.9 99.8 1:1-.1-Trichloroethane ----- NA >99.9 
1 ,2-Dichloropropane >99.9 NA -·- . 
Trans-1 ,3-Dichloropropene ___ >99.9 NA 
Trichloroethane >99.9 >99.9 -
Dibromochlorome~ha~ ___ >99.9 NA 
Benzene >99.9 NA 
Cis-1 ,3-0ichlorop~-~pen~-- >99.9 NA 
Bromoform >99.9 NA ------~----· -- ····--- ··--···-. ··-

>99.9 
-Tetrachloroethane >99.9 ----------Toluene >99.9 >99.9 ---- ··---------Chlorobenzene >99.9 NA ------·-----·-·-------E!~ylben_~~rt~.--- ______________ >99.9 NA 

Styren~-------------- >99.9 NA -Xylenes Total >99.9 >99.9 

( 

Minimum% 
Removal 

HRI46532·4 

>99.9 
NA 

>99.9 
NA 
NA 
NA 
NA 
NA 
NA 

99.8 
>99.9 

NA 
NA 

99.6 
NA 

>99.9 
NA 
NA 

>99.9 
99.9 
NA 

-
99.7 
NA 

>99.9 



(ll '.\'\/ \U:' ... JO\l!Htlf\V\ )ol •• It 11/lfJI 

TABLE 6 (Continued) 
MINIMUM REMOVAL EFFICIENCIES 

FOR VOCs. SVOCs. AND PCBs 
Sample No. Minimum% Minimum% 

Removal Removal 
Compound HAl 46532-2 HRI46532-3 

PCBs 
Aroclor 1248 NA 99.3 
Aroclor 1254 98.7 NA 
svocs 
Phenol 99.8 89.3 - -----·-------- ---------
2~-~et~Y!P_h.~~~~--- _______________ 96.7 NA 
4-Methylphenol ____________ 98.4 NA -------------· 

99.8 lsophorone NA -- --- -- ---------- ·----2 ,4-dimethylP-.~~~~~- 96.7 -NA -------···-·-- -----Naphthalene 99.7 96.4 --- ------···· --- -- ---------Hexachlorobutadiene 98.1 NA ---
2-Methylnaphthaline 99.5 NA ------------ -
Oimethy Phthalate 97.3 NA 
Oiethvl Phthalate 95.0 NA --- -
Phenanthrene 90.0 NA --------------

99.5 Di-n-butyl Phthala!~----- 95.1 
Butylbenzyl Phthalate ______ 99.4 82.4 --Bi5,2-=-8it1vlt'e_x_vii-Ph!!:!~late 99.8 99.0 --------------- -- -Chrysene NA 77.2 

Minimum% 
Removal 

. HRI 46532-4 . 

98.6 
NA 

NA 
NA 
NA 

99.9 
NA 

97.5 
NA 
NA 
NA 
NA 
NA 
NA -
NA 
NA 
NA 

( 
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TABLE 7 
COMPOUNDS NOT DETECTED WITH THE DETECTION LIMIT ABOVE 

THE REMEDIATION lEVEl 

Hazen Sample No. 46532 18.6 18.7 18.9 18.10 

Sample Description High Retort Low Retort High Retort Low Retort 
Coked Solids Coked Solids Coked Solids Coked S.olids 

Units ug/Kg ug/Kg ug/Kg ug/Kg 

1 , 1 Oichloroethene NO (500) NO (500) NO (500) 140J 

1,2-Dichloropropane NO (500) NO (500) 

He xachlorobutadiene NO 11,6501 NO (1,650) 

Hexachlorobenzene NO (1,6501 NO (1,6501 NO (3301 NO (330) 
Bis (2-ethylhexyl) Phthalate NO (1,650) NO (1,6501 

J = Estimtlted valut1 l;olow tht1 dtltection limit. 

NO ~ Not dettlcted; rt~porting limit in parentht~sis. 

! H \\'\1 \11.' 1.. Hl,ll~t I HV I )o i ·; I•\ :· :I ll 

Remediation 
Level 

(RFQ Table 1) 
ug/Kg 

98 
420 
360 
18 

1,100 
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1:-..:TRODCCTIO:"' A:"'D SF\1~1.-\RY 

Hazen Resc:lfch. Inc. conducted :.1 series uf hcnch-scalc !Ic:uability tcsrs on samples ..:onrainir.g 

polychlonnated biphenyls (PCI3sl from the AmcricJ.n Chemical Services Superfund Site in liriftilh. 

Indiana. Tht: samples were prep::ucd by David Pieczynski vf Warzyn, Inc. and were shipped 10 Hazen 

from their Addison. Illinois office. These samples were packaged and shipped in compliance with 

the estabiisht:d Hazen and SoiiTcch protocols. The source samples arrived in two shipments. TI1e 

first shipment consisted of three 5-gallon pails which were designa[Cd ACS-COTREAT 02-u2 (HRI 

No. 46532-1), ACS-COOFF 02-01 (HRI No. 46532-2), and ACS-COOFF 03-01 (HRI No. 46532-3). 

The second shipment consisted of two 2-gallon pails designated as ACS-TP02A-Ol (HRI No. 46532-

4) and ACS-TP02A-02 (HRI No. 46532-5). Additionally, Hazen received a lhird shipment of two 

sets of aliqums from the Warzyn, Inc. analytical laboratory in Madison. Wisconsin. The :.1liquots. 

which were acetone-based and contained PCB (Aroc.hlor 1248) as well as cenain other organiC 

compounds. were provided 10 augment or "spike" sekctcd source samples prior to !Icatabilily wsting. 

The spiking sets were mixed with Source Samples ACS-COOFF 03-01 (HRI No. 45632-3) am.l 

-TP02A-OI (HRI No. 46532~) according to instructions from Warzyn, Inc. These two sp1ked soun:<? 

samples along wi!h ACS-COOFF 0:2-01 (HRI ~o. ~653:2-2) were used in the !Ieatability tc:srs. 

The treatability tests were conducted to demons!Iatc the dfcctiveness and applicability of the 

SoiiTech Anaerobic Thermal Process (A TP) Syst<?m in removing organic contamination from t11csc 

samples. SoiiTcch has conrracted with Hazen to conduct bench-scale !Ieatability tests on soil, 

sediments, and sludges containing wastes regulated under the Toxic Substance Con!Iol Act (TSCA) 

and the Resource Conservation and Recovery Act (RCRA). Soi!Tech has elected to have Hazen ._./ 

perform only the !Icatability tests and selected analytical procedures described herein: inlerpretation 

of the analytical data remains within SoilTcch's province. 

The treatability tests were performed from Janu:u-y 13. 1993, through hnuary 29, 1991.. TI1c 

!Ie:llability testing program consisted of nine thermal desorption runs and three combuslion runs. 

Representative samples of the first three source samples (HRI No. 46532-l. -l6532-2. :1nd ~1)532-3', 

as well as condcnsarc and coked products were sent to Vista L:.lboratories. Broomiield, c, .k)rJdo lc•r 

PCB and other chemical analyses. Representative samples of the two spiked source <;ampks (HRI 

:-.lo. 46532-3 and 46532-4) were sent to \Varzyn. Inc.'s arulyticallaboratory in Madison. \Visconsin 

fi"'r PCI3 and other chemical analyses. Representative <>amplcs of these two spiked source '-'Jmpks 

were :lisP .-;em to \"i.;ta Laboratories. Broomfield. C.>l1)rado. for certain chemical a.naly'ics Nhl.'r th:m 

PCB. 
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Pending t11eir disposal. the remaining untrc:Hcd source samplt:s. process products and residues. and 

used personnel protective equipmem have been collected and temporarily stored at Hazen. ln 

compliance with Hazen's Environmental Protection Agency "Approval to Conduct Research :wd 

Developmcnr Tests to Dispose of Polychlorinated Biphenyls (PCDs)", tllc marcri:.1ls w1ll he 

transported offsite for i~cineration in an approved PCB disposal facility. 

BENCH-SCALE TEST DESIGN AND PROCEDURES 

The bench-scale ATP test unit, or batch reactor, was designed to simulate the conditions present in 

the preheat, reaction, and combustion zones of SoiiTech, Inc.'s commercial A TP System. Soil Tech 

evaluates the effects of the process variables on product quality by testing the feedstocks on bench 

scale. Material balances and product closures arc calculated by Hazen at the conclusion of each resr 

as a quality control check. 

ChemicaJ ana.Jyscs of the treatability test products are used to evaluate the effects of therm:.ll 

treatment In the American ChemicaJ Services treatability srudy, samples of the test products were 

sent to Vista Laboratories. Broomfield, Colorado. The analytical data were reported directly to 

Soil Tech. SoiiTech has not requested that ·Hazen evaJuate the efficiency or effectiveness of lherm:.ll 

desorption in the batch tests. 

APPARATUS 

The bench-scale test unit is an electrically-heated. rotary-drum reactor with internal measurements 

of 14 inches in diameter and five inches in length. The reactor drum can be rotated at speeds ranging 

from three to I 6 revolutions per minute by an electric, variable-speed drive assembly. The rcac£Or 

is heated by electrical elements installed on the outside of the steel reactor shell. Two slip-ring series 

provide electric power to the heaters and obtain the t.hennocouple outputs. :-.line thennocoulJieS 

located in or around the reactor measure the temperarures of the steel shell (at various locations). lh~ 

solid charge within the shell (bed tempcrarure). and the temperature of the exiting vapor. 

Thennocouplc signals are digitally displayed and continually processed by a strip chart recorder to 

indicarc the he:uing prorile. The reactor is charged :1nd unloaded through a five-inch access port with 

a quick-lock cap. 
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.-\ p1p: f':.LS-'Jng axially through the reJctor dnve 3.-;scmbly Jntfl'du.:.:s nHrogen purge g;.~s into 111~ 

r.::1ctor dunng each test run. Titis nitrogen passes :...bmugh :1 &as mewr. a rorary seal. :1nd the reactor 

iced pi!)!!. ~itrogen flow is discontinued once the reactor has been charged and the charge portal 

seakd. Purge gas, slCam. and organic vapors gcner;.~red wrule processing the sample exit the reactor 

and pass through a two-stage condenser sy~1cm. 

TI1e pnm:lf)· condenser is a water-cooled, stainless stcd. doubk-plfX! he:lt exchanger. TI1e condenser 

is inclined at approx.imarely 45° to allow the condensed liquids to drain by gravily inco the collection 

reservoir. Aqueous and organic fluids accumulate in the reservoir, while the gases disengage and 

pass upward through a secondary condenser rube (also a water-cooled. double-pipe heat exchanger) 

situated venically above the reservoir. Any liquids that condense within this device also drain into 

the condensate trap. Condensed liquids are recovered and submitted for chemical analysis. 

Gases emerge from the secondary condenser. pass through an impinger to remove any remaining 

moisture or organic mist. and arc then discharged through a wet gas meter. Tilis meter mea-sures the 

!olaf volume of gases evolved during each balch rest .. Vter leaving the wet gas meter, the gases pas.~ 

rhrough a carbon column to the Jaborarory gas cleaning system. 

PROCEDL'RES 

ThermaJ Desorption Tests 

One source sample and two spiked source sampks were rested in this treatability study. All tl1e 

source s~mpks could be generally described as sludge matenals. Characterization data provided by 

SoilTech indicated the PCB com.amination kvcls of the source samples could be as high as 14~5 

pans per million (ppm). The samples were ~!so reported to cc1ntain orher organic and inorganic 

contarrunants. The orgaruc contaminants, other !han PCBs. were reported to be between l and :20Si-. 

The inorganic .::ontaminants · lead, barium, chromium( \'I). cadm1um. and antimony - were reported 

10 be less !han 17.200. 6.400. 3,750. 1.700, and 152 parts rx:r million. reSJ:X!Ctively . 

. -\. ramp test was completed on one as-received sourc~ sample and 1>n each of the tv>o spiked source 

.;.unplcs. In each ramp test. the sample \Vas he:lted from :.t rel:.niv.:ly lo\v (amhient) initial rem~rature 

to arproxim:Hcly 1.200"F. The rate of gas evnlU!i\•!1 :.;r.d .:<JndenS:.l!C rrcx1uction WJ!h fCS~CI [0 

icmperature w:.1s monitored throughout the te~t. 



The durations of the ramp tt:sts v:med. J..:~ndir.g on the attainment of specific objectives. lllt:~e 

included: 1) !he specified bed temperature. 2) cessation of liquid condensate fonnalion. and 3) a 

decrease in gas evolution to a level bdow O.l~ actual cubic feet per minute (acflm ). Once the ramp 

objectives were met. the test was concluded by purging the reactor with nitrogen. removing the 

reactor lid. and recovering thl.! solid residue. lllis material was allowed to cool. then weighed and 

sampled for chemical analysis. 

Fixed-temperature retort runs were also conducted on the same as-received source sample and the tv.·o 

spiked samples. The purpose of retort tests is to simulate direct injection of the contaminated 

material into the retort zone of the full-scale A TP unit. Tile source sample and each of 1le tv.·o 

spiked source samples were evaluated in two retort nms with bed temperatures of approximately 

1,100 and J,000°F. The duration of the retort tests was set at 30 minutes. In these tests, roughly 

equal masses of sample and silica sand were charged to the reactor. The treated solids recovered 

from lhese tests were sampled for analysis. 

The solids produced by the ramp and recort runs are referred to as "coked solids" because the 

relatively high reactor-bed temperature. in combination witll the absence of oxygen in tlte reacror 

atmosphere. results in tile formation of coke (carbon), which coats the solid residue particks. The 

coked solids represent the product of tl1e full-scale A TP unit's retort zone. The coked solids an: 

submitted for organic analysis to detennine the degree of decontamination achieved by thermal 

desorption. 

During all ramp and retort runs. aqueous and organic liquid condensates were collected in the 

condensate reservoir. The condensates were recovered and their masses and volumes measured i,1r 

the material balances prior to sampling for laboratory analysis. The volume of the gases produced 

was also measured and recorded for the material balances. 

Combustion Tests 

In the commercial ATP system. the coked solids move through the combustion zone after being fully 

decontaminated in the retort zone. nench-scale combustion testing was perfonned to represl.!m thi~ 

step. The combustion rest product sunulatcs rhc final product of the A TP process. 
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The batch combustion tests were cPnducred in the same reactor as the r:unp and retort rests. and the 

general combustion test procedure resembles that f1f the retort tests in many respects. However. in 

combustion tests. air is continuously passed through the reactor to react with the carbon that coats 

the solids. A lifter is also instalkJ in the retort to facilitate combustion by lifiing and droppmg the 

coked solids through the air stream. 

lllree combustion tests were patonned in this treatability study. The coked solids produced in the 

I,CXXJ and 1,1 00°F reton tests on each sample were blended to produce the three combustion test feed 

samples. In these tests, the reactor was preheated to approximately 1,200°F and purged with nitrogen 

before the test charge was loaded. Once the reactor was charged and sealed, the nitrogen flow was 

discontinued and approximately 15 actual cubic feet per hour (acf/h) of combustion air was injected 

through the same piping system emrloyed in the retort tests. Likewise. the product gases passed 

through the gas metering system described previously. The exhaust gases were moniwred with an 

oxygen meter ro determine when combustion was completed. Combustion was considered complete 

when the oxygen conrem of the exhaust gases was approxima[Ciy the same as that of L~e air in r.he 

lab. The offgas volume was monitored throughout rhe resr: system gases were discharged through 

the laboratory ventilation and filtration system. At the conclusion of rhe combustion tcsr. the 

combusted solids were removcc! from the retort. weighed. and prepared for chemica! analysis. 
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RESuLTS :\:\D ORSER\':\ TIO:\S 

CHARACTERISTICS OF FEED MATERIAL A:'lt'D PROCESS RESIDUES 

Observations regarding the physical appearance! and qualities of the source samples and various 

process residues (i.e. coked solids, liquid condensate, and noncondensable gases) are summarized 

below. 

Sour~e Samples 

lllree source samples were received at Hazen on Thursday, December 24, 1992. The samples 

originated at the American Chemical Services Superfund Site in Griffith, Indiana. The samples were 

prepared by David Pieczynski of Warzyn, Inc. and were shipped from their Addison, filinois office 

before arriving at Hazen. The samples were in compliance with Hazen and SoilTech shipping 

protocols. 

Each of the three source samples was packed in one 5-gallon plastic pail fitted with a locking lid. 

The pails were clean, dry, intact, and sealed. The samples were logged into Hazen records, assigned 

a Hazen identification number, and weighed. This infonnation is tabulated below. The Hazen 

sample identification number (HRI No.) as well as the client's designation will serve to identify each 

source sample throughout this repon. 

Gross 
Client Designation HRI No. Weight, kg 

ACS-COTREA T 02-02 ~6532-1 36.4 

ACS-COOFF 02-0 I ~6532-2 30.5 

ACS-COOFF 03-0 I 46532-3 29.5 

These lhree source sample containers were first opened and the samples were blended on December 

23. 1992. A representative subsample of each source sample was sent to Vista Laboratories. 

Broomtield, Colorado, for PCB and scmivolal.ik organic compound (SVOC) analysis. Result<; from 

tht! PCB analysis indicated that the PCB concentration for l!ach of the source samples was below I 00 

pam per billion (ppb). 
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Tv.,) JdJilion~ sourc~ sampks were rcccncll Jt Haun lln \VcdncsJay. January 13. 1993. Thl.! 

s:.tmpks l'riginatcd at the American Chemical Services Superfund Site in Griffith, Indiana. The 

s:unpks were prepared by David Pieczynski oi Warzyn. Inc. and were shipped from their Addison. 

Illinois office before arriving at Hazen. Till! samph!s were also shipped in compliance with Hazen 

and SoiiTech protocols. 

Each of lhc two additional source samples was packed in one 2.5-gallon plastic pail fitted with a 

locking lid. The pails were clean, dry. intact. and sealed. The samples were Jogged into Hazen 

records. assigned a Hazen identification number, and weighed. Titis information is tabulated below: 

Client Designation 

ACS-TP02A-Ol 

ACS-1P02A-02 

HRI No. 

-l6532-4 

-l6532-5 

Gross 
Weight. kg 

13.3 

14.0 

Based on Warzyn. Inc's decision. only Samples ACS-COOFF 02-01 (HRl No. 46532-2), ACS

COOFF 03-01 (HRl No. 46532-3), :md ACS-1P02A-Ol (HRI No. 46532-4) were used in the 

treatability study. It was further decided by Soi!Tech that lhe latter two samples would be spiked 

wilh solutions containing PCBs supplied by Waayn, Inc. 

On Monday. January 25. 1993, Hazen received a shipment of spiking solutions prepared by Patrick 

Letterer of Warzyn. Inc. and shipped from !.heir .\tadison. Wisconsin laboratory. The shipment 

contained two sets of spiking solutions. Each set contained four glass bottles with 100 milliliter (ml) 

aliquots in each t.onle. The spike solution concentrations as reported by Warzyn. Inc. are tabulated 

heklw: 

Set 1 

Compound 

Aroclor 1248 

1,1,1-Tricholocthane 

Benzene 

lsophorone 

bis(2-cthylhcxyl )phthalate 

Concentration per 
Aliquot (mglkg) 

600 

15.COO 

6.000 

3.()00 

2.100 
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Compound 

1,1,1-trichloroetllanc 

tetrachloroethane 

methyl ethyl ketone 

trichloroethene 

bis(Z-cthylhexyl)phthalate 

bis(2-chloroethyl)elher 

chrysene 

Aroclor 1248 

Concentration ~r 
Aliquot (mg/kg) 

45.000 

9,000 

9,000 

3,000 

2,100 

225 

90 

1.500 

.\ 

On Tuesday, January 26, 1993. Hazen received instructions for preparing the two spiked source 
samples from Patrick Letterer of Warzyn, Inc. Following these instructions, source samrle ACS
COOFF 03-01 (HRI No. 46532-3) was opened, and the sample was removed and quartered into four 
clean two-gallon pails. One bottle of the Set I spike solutions was added to each quarter (in 25-ml 
aliquots wilh blending after each addition). The spiked quarters were then recombined, with 
blending, into a single pail. Again following the instructions from Warzyn, Source Sample ACS
TP02A-Ol was opened and treated in the same manner as the other source sample except that Set 
2 spike solutions were used. 

The sample containers for 46532-2. 46532-3 (spiked), and 46532-4 (spiked) were opened for 
inspection on January 13, 27. and 23, 1993, respectively. The containers were scanned for 
beta/gamma radiation; no radiation above background levels was detected. Once the cont:uner w:.~s 
opened, a photoionization detector was used to measure the concentration of organic vapors in the 
freeboard above the sample. Organic vapor concentrations for 46532-2,46532-3 (spiked), and 46532-
4 (spiked) were measured at 122, 95, and 163 ppm, respectively. Each of the samples was 

thoroughly mixed to ensure a representative sample for bench testing and chemical analysis. Hazen 
observations regarding the color. matrix, and other characteristics of the source sample are detailed 
below. 

• HR[ No. 4()532-2: ACS-COOFF 02-01 was a brown-grey granular mud material wnh 
approximately one-half inch of brown water standing on top. Several brown and white ~bbks 
were also observed. The sample was eas1ly mixed by hand and resembled thick. wet concrete. 
A screwdriver was easily inserted and stood upright in the blended material. When it was 
removed, lhe SCfe":driver had a thin COating Of brown-grey material. The moisture COntent for lh~ 
sample was derennined to be 21.7% (wet basis) and the ash was 71.3%. Loss on igrution forth~ 

ash material was I.-l2';~. 
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HRI :\<' -lo5~2-3 l"rtk~dl: :\CS-COOrF ;1~-01 w:lS a moist dark brown to hl:.lck ~''tl. lh~ 

matenal contained some rocks up to one-h:1li inch in diameter, humus. and a few tan clay chunks 

that broke apart easily. A screwdriver w:1s easily inserted and stood upright in the bknded 

material. The screwdriver blade was fairly clean tJpon its removal from the sample. TI1e moisture 

content for the sample was determined to be 18.6% and the ash was 75.3%. Loss on ignili(\n for 

the ash material was 2. I 5'k. 

• HRI No. 46532--1- <spiked): ACS-TP02A-0 I was a tan sludge material with dark brown crystals 

up to two inches in diameter. some sand or dirt. and some black streaks of an oil-like substance. 

The crystals broke up into small flakes with agitation. A screwdriver would not stand upright in 

the blended material; when removed. it was coated with a tan oily film. The moisture content for 

the sample was determined to be 29.29'c and the ash was 47.5%. Loss on ignition fL'r the ash 

material was 0.87%. 

Particle size data for the source (fee'lj) samples are presented in Appendix A, Tables I through -l, and 

are graphically depicted in Appendix B. Figures I through 3. The particle size distribution of a 

rcpresemative sample of the stlica used in the retort tests is provided in Appendix A. Tahle -t. and 

shown in Figures I through 1.. 

Products 

One ramp test was conducted on each of the three samples. Two reton tests at 1.000 and 1.1 (X)''F 

r~spcctivdy (with a set duration of 30 minutes) were performed for each of the three sampks. F\'r 

e:tch of the three samples. one combustion test was performed on a designated blend of the coked 

products from the previous ret on tests. Hazen· s observations of the physical characteristics of the 

coked solids and liquid condensates from the ramp :tnd reton runs, as well as the combustcd solids. 

are described in the subsequent text. Particle size data for the combustion products and silica sand 

used in the reton tests are presented in Appendix A. Tables 1 through 3, and graphically dcpict!.!d in 

Appendix B. Figures I through 3. The approximate material balances for the ramp, r~ron. :md 

comhustion tests are also tabulated in Appcm1ix B. Photographs of the test product-; ::1ppc:1r in 

Appendix C. 
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Sample: 
Test: 

ACS-COOFF 0:!-01 
Ramp 

HRI :--:o. 46532-2. Test I:':. 1: TI1e ramp test wilh !he ACS-COOFF 02-01 source sample was 

performed on January 13, ·1993. In !he ramp test.. approximately two ki!ograms (kg) of the source 

sample were charged to the reJC!Or Jt ambient temperature (approximately 65°f). The test was 

completed two hours and IS minutes after the sample was sealed into the reactor. The final bed 

temperature was I.I99°F. The total gas volume for r.he run was 2.116 actual cubic feet (act). Tilt: 

overall balance closure for the run was 85.7%. 

The appearance of the liquid condensate changed throughout the course of the ramp test. These 

changes are summarized in Table 5 and are described below. 

A milky-brown liquid condensate first appeared after the bed temperature reached l90°F. Within five 

minutes, the condensate formed three phases; the top phase was clear and brown, the middle a cloudy 

water color, and the bottom a dark brown. By the time the bed temperature had reached 546°F, the 

top and middle phases had obtained a slight yellow tint. These phases and colorations remaint:d 

constant until the test was complete. The final condensate volume was 460 ml; the top layer was SO 

mi. the middle layer was 3-t.O mi. and the bottom layer was 40 mi. 

The coked product was a dusty free-flowing material, some of which adhered to the reactor walls. 

The reactor required several cleaning steps to retrieve all of the product from the unit. The product 

was a pinkish tan. Particle size appeared 10 be less than 60 mesh, with the exclusion of a few one

inch diameter rocks. 

Sample: 
Test: 
Temperature: 

ACS-COOFF 02-01 
Retort (30 minutes) 
l,l00°f 

HRI ~o. 46532-2, Test 18.2: The retort test was conducted at the specified final bed temperature M 

1.100°F and total time of 30 mwutes. Approximately t kg of silica was placed in the reactor and 

preheated to 1.100° before the 1-kg sample was charged. After charging, the bed lCmperaturc 

dropped to 408°F. Two minutes after charging. the bed tem{)l!rature was 638°F, the gas temperature 

was 729°F. and the cumulative gas volume was 0.567 acf. After 13 minutes. the bed temperature 

was I.lll °F, the gas temperature was 236°F, !he cumulative gas volume was !.lOS acf. and the g:.~s 

flow was 0.011 actual cubic feet per minute (acrJm l. After 22 minutes. the gas !low had falkn to 

0.0040 acUm. The run was tenninatcd 30 minutes after the sample was charged. The tinal bed 

temperarure was I.I01°F, the gas temperature was 154"F. the cumulative gas volume was 1.22~ aci. 

and the gas tlow was 0.0014 act:rrn. The overall haJancc closure i0r the run was 99S''r. 
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111~r~ w~rc 240 ml vf condensJ.tC iormed du:1.:g tl:~ run. 111~ CtmJcnsJ.te had two distinct layers . 

..UI ml of a black oily soluuon in the upper layer :1nJ 200 rnl of 3 rust-brown solution at the bottom. 

The coked product was a slightly dusty, free-lluwing mJtcn:.U which was easily retrieved from the 

r~actor. The color ,of the material was a grey-hl3ck. hut the .<md particles were \"''hire and did not 
appt:ar ro be coated. The majority of the maren;l) 01ppe:m:l.l co bt! Jess than 50 mesh. 

Sample: 

Test: 
Temperature: 

ACS-COOFF 02-01 
Retort (30 minutes) 
1,000°F 

HRI No. 46532-2. Test 18.3: The second retort r~st with this sample was conducted at the specified 
final bed temperarure of 1,000°F and total time l)( 30 minurcs. Approximately I kg of silica was 
placed in the reactor and preheated to l,060°F be fure r..he I -kg sample was charged. After charging 
the feed material, the bed temperature dropped to 3pproximarely 303°F. After two minutes. the hed 
temperature had reached 638°F, the gas temperature was 593'~F. and the cumulative gas volume \Vas 

0.321 acf. After 12 minutes. the bed temperature \vas 1.025°F, gas temperature was 204°F, l11c 
cumulative gas volume was 0.827 acf. and tht! gas tlow was 0.031 acf/m. After 27 minutes, the gas 

now was 0.0024 acf/m. The test was tenninated 30 minut~s after the sample was charged to the 
reactor; the final bed temperature was 1,010°F, the gas temperature was l4l°F, the cumulative gas 
volume was 0.934 acf, and the gas tlow was 0.0013 acUrn. The overall balance closure for the run 

was 99.8%. 

There were 240 ml of condensate formed during L.h..: run. Tile condensate had two distinct layers: 

20 rnl of a black: oily solution in the top layer. and 220 ml of a rusty-brown solution in the bottom 

layer. 

The coked product was a slightly dusty, frc~-i1uwtn~ mJt:?n:ll which was easily retrieved from the 
reactor. The color of the material was grcy-hrown. As in the l,l00°F retort test, the sand particks 

wt!re white and did not ap(X!ar to be coated. ll1c m:.JJI'rity C'f the material appeared to be less tl1an 

50 mesh. 

Sample: ACS-COOFF 03-0l(spiked) 
Tl'st: Ramp 

HRI ;\1). 4n532-3 (spikedl. Tcsr I S.5: The ump ~~·"t w:th the :\C$-COOFF 03-0l(spikedl sPurcc 

o;ampk was performed on January 27. 1993. In !11·~ r~mp test. approximately 2 kg of the source 
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sample Wl'fl' ch;uged to the reJctor :lt w1bient tempt!rature ( aprr<,xim:.llel y 65 °Fl. The cc:st w:1s 

compkted two hours and II minutes after the sample was sealed into the rl!actor. The final bed 

temperature was 1,202°F. The overall balance closure for the run was 96.2'1-. 

The appearance of the liquid condensate changed U1roughout the course of the ramp test. Thl'se 

changes are summarized in Table 6. 

The liquid condensate first appeared when the bed temperature had reached 191 °F, it was clear at first 

but quickly turned brown in color. When the bed temperature had reached 203°F, the single layer 

of condensate was light brown in color. Five minutes later, the bed temperature was 291 °F and the 

condensate had two layers. The top layer was a tan foam and the bortom layer was an opaque brown. 

The bortom layer appeared to contain more suspendeJ particles. When the bed temperature reached 

5~5°F, the condensate had three layers. The top layer was clear brown in color at this point; it 

gained volume slowly and rurned black as the bed temperature rose from 585° to l065°F. ll1e 

middle layer gained volume, but remained about me same light green-brown color as the temperature 

was elevated from 585° to 808°F. As me bed temperature rose from 808° to 1065°F, the middle 

layer remained the same color but declined in volume. The bonom layer was tan in color :md 

remained at the same volume until the bed temperarure reached 900°F. The bortom layer remained 

tan and steadily increased in volume as the bed temperature rose from 900° to l065°F. At a bed 
temperature of 1202°F the final volume for the condensate was 400 ml and the co:1densate had three 

layers. The top layer was a black :Solution with a volume of 50 mi. the middle layer was 250 ml of 

light green-brown solution. and the bonom layer was I 00 m1 of tan sediment. 

The coked product was a duscy free-flowing material. some of which adhered to the reactor \Valls. 

The reactor required several stages of clcanin5 in order to retrieve the product. The mareri:1l \vas 

mostly comprised of fine dark brown to black particles. Approximately 20% of the product matenal 

appeared to be in the particle size range of 10 mesh to one-quaner inch in diamecer. Thcrt.! were J 

few white particles in this size fraction. but most of the material was grey to black in color. Tht.!re 

were also a few tlat metal pieces and a few rocks over one-half inch in diameter. 

Sample: 
Test: 
Temperature: 

ACS-COOFF 03-01 (spiked) 
Retort (30 minutes) 
l,I00°F 

HRI ~o. -ll'i:' 1.2-3 (spiked\. Test I X.fi: The rcton test was conducted at t.hc Spt!Cifit.!J tinai bed 

te'mperaturt.! L) f 1,1 00°F 3nd tot:.ll time () f 30 rn.i nutes. .-\pproximact.!l y I kg 0 f silica W3S pi aceJ in the 
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r~::lctor ::1nJ pr~hc:lled to I,L::O,r ~~L)f.:! 1!1~ 1-kg sampk was chargt.:J. Atkr charg~ng th~ kt.:J 

m::1teri:1l. lhe bed temperature fell ro approxim:.Hely 51 S°F. After three minutes. !l1e heJ ternpcr:uure 

hJd reached S?S'F, the gas temperature was 51-t"F, and '~·~ cumulative gas volume w:1s 0.368 acf. 

After 13 minutes. the bed tempcr::Hure reached 11 :woF. the gas tcmpcr:lturc was I S2°F, the 

cumulative gas volume was 0.737 acf. :lnd the gas flow was 0.0:21 acflm. Aft~r 2S minutes. the gas 

flow was 0.0038 acf/m. The run was terminated 30 minutes after the sample was charged w the 

reactor. 111~ final bed temperature was I098°F, the gas temperature was l29°F, the cumulaliv~ gas 

volume was O.S-+6 acf, and !.he gas flow was O.CX» acf/m. The overall balance closure for lhe run 

was 97.8%. 

There were I SO ml of condensate formed during the run. The condensate hJd two distinct l:lyers: 

I 0 ml of black solution in the upper !Jyer, :lnd 170 ml of brown solution in the bouom layer. 

The coked product was a dusty free-flowing material and it was easily retrieved from the re::1ctor. 

The majority of the material was smd and grey-brown to black fine particles. TI1e sand p:.m.icks 

were white and did not appear to be co::1wd. There were a few agglomerated dark brown p:.m.icks 

that broke up easily inlO tine particlt!s. There were also a couple of rocks over one-half inch in 

diameter. 

Sample: 
Test: 
Temperature: 

ACS-COOFF 03-01 (spiked) 
Retort (30 minutes) 
1,000°F 

HRI No. 4()512-3 (spiked). Test 1~.7: The second retort test with this sample was conducted at the 

specified final bed temperature of 1,0()0"F and total time of 30 minutes. Approximately I kg of silic:1 

was placed in the reactor and preheated to 1,120°F before the 1-kg sample was charged. After 

charging the feed material, the bed temperature fdl to approximately 633°F. After four minutes. lhc 

bed tempc:!ramre had reached 829°F. the gas temperature was 541 °F, and the cumulative g:1s volume 

was 0.360 acf. After nine minutes, the bed temperature was 995°F, the gas temperature was 219"F. 

the cumulative gas volume was 0.507 acf. and the gas flow was 0.029 acf/m. After 2-t minutes. the 

gas flow was 0.0034 acf/m. The run \vas terminated 30 minutes after lhe sample.! w:1s chargeLI to the 

reaclOr. The tlnal bed temperature was 999°r, the gas tcmpera£Urc was 135°F, the cumulative g::1s 

volume was 0.659 ::1cf. and the gas tlow wast 1((120 Jcti'm. The over:1ll balance closure for the nm 

was 10 I. I c'( . . 
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There were 200 ml of com.Jc:n...;Jtt! forml!J Juring the run. The cont.krt'i:.lt.e h:.JJ L.hree uisuncr IJyas: 

10 mJ of black solution in the rop IJyer. 150 ml of lighr brown solution m the m.iJJk IJ:--w. Jnd 40 

ml of brown solids in the bo!tom IJyer. 

The coked product was a dusty free-flowing material and which was easily re!Iieved from the reacror. 

ln general, the marerial was very similar in appearance to the coked product of Test 18. o. except thJ! 

there were some metallic flakes present up to one-half inch in diameter. 

Sample: 
Test: 

ACS-TP02A-Ol (spiked) 
Ramp 

HRI No. 46532-4 (spiked). Test 18.R: The ramp test with the ACS-TP02A-Ol(spiked) source sample 

was performed on January 28, 1993. In the ramp test, approximately 2 kg oi the source sample v.·ere 

charged to the reactor at ambiem temperature (approximately 65°F). The resr was completed one 

hour and 52 minutes after the sample was sealed into the reacror. The final bed tem{)l!r:lture was 

I.l96°F. The overall balance closure for the run was 96.8%. 

The appearance of the liquid condensate changed throughout the course of the ramp test These 

changes are summarized in Table 7. 

The liquid condensate tirst ap(Xared when the bed remperature had reached 205°F and was clear 

brown in color. Two ntinures la!er, the color remained brown but the condensare was no longer clear. 

When the bed temperature reached 272°F, the condensa!e had two layers. The top layer was a brown 

solution and the bottom layer appeared 10 be a grey sediment. This bouom layer changed to more 

of a tan color as the bed temperature rose to 447°F. When the bed temperature reached 478°F, the 

condensate had four layers. The lOp or first layer was light brown, the second layer was brown. the 

third layer was light brown. and !he bonom or founh layer was grey. When the bed temperarure 

reached 501 °F, the conden.<;a!e had three layers and there was a white gas visible above the 

condensate. The top layer was a tan solution !hat appeared to decrease in volume and turn lighr 

brown in color as !he bed tem{)<!rature rose to 566°F. The middle layer was a brO\vn solution that 

gained in volume as !he bed temperature rose to 566°F. The bottom laycr ap()<!ared to be dark grey 

solids !hat gained in volume as the bed temperature rose to 566°F. The white gas had disappeared 

when !he bed temperature reached 6::!6oF and the condensate had four layers. The top or tirst layer 

was a grey foam !hat gained slightly in volume and changed in color to grey and dark brown as lhc 

hed temperature rose to 853~F. The second layer was a iight brown solution !hat gained in volume 

as the bed temperature rose lo S53rF. The !hird layer was a dark brmvn solution lhat turneJ yellmv 
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ano arpcar~o to J~~:rease in volum~ as tl1e !1eo tl.'m(Xrarur~ ro~e to S53' F. Th~ bonom t'r fourth lay~r 

appeart.:J to ~ brown s~dimcnt that gained in volume as the bed tcmper:uurc rose to S53°F. When 

t11e bed temperature reached 9l6°F, the condensate hJd six lay·ers: the top or first lJyer was 20 ml 

of grey and black particles. !.he second layer was 210 ml of light brown solution. the third layer was 

20 ml of yellow solution. the fourl.h layer was 20 ml of black solution. the fifl.h layer ,was 160 ml of 

grey-brown solution. and !.he bonom or sixth !Jycr was 520 ml of brown sediment. These layers 

remained unchanged for the duration of the run. 

The coked product was a free-flowing material and which was easily retrieved from the reactor. The 

material was mostly comprised of grey to black fines. Approximately 3090 of the material was in 

a size ran~e of 10 mesh to one-quarter inch in diameter. There were also a few rocks up to one-half 

inch in diameter. 

Sample: 

Test: 

Temperature: 

ACS-TP02A-Ol (spiked) 

Retort (30 minutes) 

l,l00°F 

HRI No. 4o532--+ <spikel1). Test I X.9: Tht: retort test was conducted at the specified tinJ.! bed 

temperature of 1.100°F ano rotal time of 30 rrtinutcs. Approximately I kg of silica was placed in 

the reactor and preheated to 1.120°F before !.he 1-kg sample was charged. After charging the feed 

marerial. the bed temperature fell ro approximately 580°F. After five minutes. the bed temper:Hure 

had reached 1067"F. the gas temperature was 313"F, and the cumulative gas volume was 0.248 acf. 

After ten minutes. the bed temperature reached ll32"F, the gas temperature was 253°F, the 

cumulative gas volume was 0.291 acf. and the gas flow was 0.0086 actlm. After 15 minutes. tht:: gas 

now was O.OOlS acf!m. The run was terminated 30 minutes after me sample was charged to ti1e 

reactor. TI1e final hed temiJ<!rature was I093°F, the gas temperature was l~°F, the cumulative gas 

volume was 0.301 acf. and the gas flow \'-·as kss th::m 0.0002 acllm. The ovcrJ.!I ballnce closure f1,r 

the run was 94.1 <}. 

TI1erc wa~ ..wn ml of C11m.knsat~: formed during the run. The Cllndcnsatc :1ppearcd to be l'nly f'nc 

13yer: it was dark hrown with vi~ibk suspt!ndt:d p:lrUcles. 

TI1e coked produ,·t was ;,t dusty tn~e-!h)wing matcnal and which was cas1iy rt!trieved from the rc:1ctor. 

The m:.tjomy pf 1l1c ma!L·n;..ll wa.-> sand ano grey tl) black !lne partlcks ~tnst of the sano was lbrk 

and appeared to he cPatco. TI1ere were some larger particks rangtng in size up to one-quarter inch 

in diameter. 1h:re were also some grey !lakes. 
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·Sample: 
Test: 
Temperature: 

ACS-TP02A-01 (spiked) 
Retort (30 minutes) 
l.OOO"F 

HRI No. 41'i5~2-4 lspikeu). T!.!st IS.IO: The second retort test was conducted :Jt the srecifkd fin:.~l 

bed temperarure of 1 ,000°F and total time of 30 minutes. Approxim~nely 1 kg of silica was placed 
' 

in the reactor and preheated to I.O:WoF before the 1-kg sample was charged. After charging the k!.!J 

material, the bed temperature fell to approximately 557°F. After three minutes the bed temperature 

had reached 893°F, the gas temperature was 446°F, and the cumulative gas volume was 0.285 acf. 

After eight minutes, the beu temperarure reached l037°F, the gas temperature was 267°F, tht: 

cumulative gas volume was 0.418 acf, and the gas flow was 0.0266 acflm. After 18 minutes. '.he gas 

flow was 0.0012 acflm. The run was terminated 30 minutes after the sample was charged to the 

reacror. The final bed temperature was l013°F, the gas temperature was 138°F, the cumulative gas 

volume was 0.459 acf. and the gas flow was less than 0.0002 acf/m. The overall balance closure for 

the run was 99.9%. 

There were 410 ml of condensate formed during the run. The condensate appeared to be only on!.! 

layer: it was dark brown with visible suspended particles. 

The coked product was a dusty free-tlowing material and which was easily rt:trieved from the reactor. 

In general. the material was very similar in appearance to the coked product of Test 18.9. 

Sample: ACS-COOFF 01-01 

Test: Combustion 

HRl No. 46532-2. Test 1~.4: Approx..imately 500 grams each from Test 18.2 and 18.3 comprised th~ 

composite sample of coked solids used as the feed material for this combustion test. The run was 

complete 22 minutes after the coked solids were charged to t.he reactor. The overall material b:1lance 

closure for the run was 98.5!k. 

The combusted solids were a light. ashed. pink-brown color; the silica particles were v,:hjt~ anJ dJJ 

not appear to be coated. TI1e material other than the sand appeared to consis( of approxima(dy 9il'~ 

fines. and the balanc~ of the material was approximately SO mesh. 
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Sample: .-\CS-COOff 03-01 !spiked! 
Test: Combustion 

HRl i\n. 4n532-3 (:"CikcdL Test IS.ll: Approxim:ncly 5(:.:) grams CJch from Test IS.6 and 18.7 
formed the composite s:1mple used as feed for th.is combusuon test The run was complete 37 
minutes after the coked solids were charged to the re:lcwr. The overall material balance closure for 
the run \Vas 97.99c. 

The combusted solids were a sandy, light brown color; the silica particles were white and ilid not 
appear to be coaled. The material other than the sand appeared to be greater than 90'7o fines and the 
balance of the material ranged from 10 mesh to one-half inch in diameter. The larger particles had 
white, brown. tan, and grey tones. 

Sample: ACS-TP02A-Ol (spiked) 

Test: Combustion 

HRI No. 4()5~2-4 <spiked). Test lR.l2: Approximately 500 grams each from Test 18.9 and 1~.10 
comprised the feed m:uerial for this combustion test The run was complete ~ minuces afler the 
coked solids were charged to the reactor. The overall material balance for the run v.·as 99.9c:d. 

The combusted solids were a light orange color; the silica particles were white and did not appear 
to be coated. The material other than the sand appeared to be greater than 90% fines and the balance 
ranged from 10 mesh to one-half inch in diameter. l11e coloration of the larger particles included 
white. brown. tan, and grey tones. 

PROCESS RESULTS A~D PERFOR:\IA~CE DATA 

The operating :1nd material balance data recorded during the r:.~mp run anll each of the retort runs ar~ 
summarized in Appendix A. Table 8. ·and the operating data from the combustion tests are presented 
in Appendix A. Table 9. The temperature and rate of gas evolution for the ramp and retort tests have 
been plotted as a function of time: these dara arc presented in Appendix I3, Figures 4 through 12. 
Photographs of sekctcd test products are included in Appenwx C. 
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APPEl'I.'DIX A 

Tables 
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Partide ~ite Distrihution of \TP Treatmt'nl Solid-; 

.-\CS Site SoiL :-\ludl!c 

F.:I!J ACS-COOFl: t)::.lll. ~ :Rl ~'-'· ~t~5~2-2 Kt:tort L\~mbusth"'n l}r('"'uL.·t 

ll.S. Steve S11.: 

~!esb ~!icroo 

5 ..fOC() 

12 1700 

20 850 

45 355 

70 212 

100 ISO 

200 75 

Pao <75 

TOTAL 

Cum. \'v't '( L:.s. Si.:~·c: .SJZ.: 

Dtrc..:r Dtrcct 

Wt. '( R.:L Jl.l.SS. ~1.:sb ~1i.:roo \I,.'L <-o 

10.0 ltJO •,;")0 5 4()00 ~ , 

10.6 ~0.6 79.4 t: 1700 .\.5 

6.2 :::6.8 73.2 20 850 9.5 

8.5 35.3 M.7 45 355 -N.9 

~3 6 58.9 41.1 70 212 11.1 

17.1 "'6.0 ::4.0 !CO !50 I !.-l 

S.5 :~4.5 15.5 2t.() 75 r) .-! 

155 ](X) 0 00 P:~o <75 6.1 

[(() 0 TOTAL tr.:o.o 

Table 2 

Particle Size Distribution of A TP Treatment Solids 

ACS Site SoiVSlud!-!e 

Feed ACS-COOFF 03-0l. HRI 1'-'o. 46532-3 

U.S. Sieve SiLc: 

~1esh ~1i.:roo 

5 40(.,() 

., 17(() ,_ 

:o sso 

..!5 .~5~ 

-\J :1: 

!•)) ::'I) 

:I<) -:; 

P.1n <~5 

TOT.-\L 

Dnect 

Wt.'": 

!'"'•' 

Cum. WL '~-

;{t.:r. ~J~i. 

l.l 5 -~·).5 

; 
~ .-, ~ ::.-:. 

'' ' ~- 6 __ ..... 

...,,. , ~ . 
-·'·' ' -

-~ . ..:. ., .:; .. .1 

.-,._; ' -~·. ~ -
.;.) l ~ =' . .-1 

•) 'J : ·' 

U.S. Si<!ve S1z.: 

lJ1n:ct 
:--.ksn :--.llcron \Vt ~c 

5 ·h)(K) .1 . .! 

_: ') 

·:· ·) 

~55 -!:> . ..:. 

. ·) ,..;_ -
li.(l J ,:'1) ;(_, s 

-·II) ·' 
;) 

~ ._, 

:0<)1) 

('urn. Wt r; 

R.:L P.lSS. 

, , 
'i7.S 

5.7 q_J 

15.1 S-4.9 

65.0 -~5.0 

76.1 :3.9 

:n.s !:-5 

~) -~ •) ··I 

;(1()0 -:,_0 

Cum. \\"t "(· 

;{._:t. ;) 
.L').~. 

4.4 '•5_1) 

•I ~ 

·-

l .-\.3 o\ ~ -
•.-; ~ ; ' : 

-~-,. -~ ' ~ -

.~ ... ' ·-
., ! ~ .. 
•J 

, .. 
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Particle Siu Distribution of .-\TP Treatment Solids 
ACS Site_ SoiUSiudge 

F~ed ACS-TP02A-0l. !:~1 :--;.). 4653::!-4 R<!IDrt Combusth'n Prc>du..:t 

U.S. Si~ve Size 

~f.:sh ~tic ron 

5 4000 

12 1700 

20 850 

45 355 

70 212 

100 150 

200 75 

Pan <75 

TOTAL 

Cum. Wt.% U.S. Sieve: S1zc 

D1re..:t Dire.:t 
\VL c-c R.:t. ?ass. ~lesb ~fie ron Wt. ':'c 

3.3 3.3 96.7 5 4000 2.3 

7.9 112 88.8 12 1700 3.7 

6.4 17.6 82.4 20 850 13.0 

6.0 23.5 76.5 45 355 65.1 

15.3 38.8 61.2 70 ::!12 4.6 

18.2 57.0 43.0 100 150 5.1 

16.6 73.6 26.4 200 i5 4.9 

26.4 100.0 0.0 Pan <75 1.2 

100.0 TOTAL 100.0 

Table 4 

Particle Size Distribution of A TP Treatment Solids 
ACS Site SoiVSiudge 

Silica Sand 

L1.S. Sieve: Sue Cum. Wt. "'c 
Di.re.;t 

~1.:sh !\IICTOO WL % ReL Pass. 

5 .!fXXl 0.0 0.0 100.0 

·~ l ~lj) IJ.O 0.0 !CO.O ·-
:;o R50 17.::! 17.3 82.7 

-15 _,55 S2.6 •)<)•) '.JI 

,,, 2 J:~ 0.0 '11.l.9 I) l 

!'•) 1~t) <).:) ')').9 ;) l 

;>() 75 <'•0 :cofl.O 1_'-') 

:, .• n .-: -5 .) l :- :•) ·) ) 

;-o:·.\!. :' •)(I 

Cum. Wr. s-

Rel Pass. 

2.3 97.7 

6.1 93.9 

19.1 80.9 

84.2 15.8 

R8.7 11.3 

93.9 6.1 

98.8 !.:; 

100.0 J.O 
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.-\CS-COOFF 02-01 Ramp Tt•S[ L"i.l. O~~rator·s Ohsenati•HlS 

Bed ()ffgJ.~ CumulaUVL' Cond.:nsatl! 

Temp. Temp. Cias VPL Volume 

Time CF) t_Tl ( JCi) * lml}** Layer (\'k)r 

0823 61 60 

0830 130 63 0.227 

0835 190 182 0.483 just nsibk Total milky hrown 

08-W 20-l 202 0.495 20 top ch!ar t->rown 

200 middle cloudy 

20 bon om dark brown 

2-1-0 Total 

08-t5 265 205 0. 51) 1 20 top clear brown 

:so middle cloudv 

20 honom dark hrown 

:-:o Total 

OS 50 327 206 11.511 :o top dear ~rown 

3~0 middle Lloudy 

20 bon om d:trk l>rown 
I 

.___/ 

'SO Total 

0855 -1-21 205 1).5~3 :o top c!e:.tr hrnwn 

1.8() m~ddk c!nuJv 

2t) bottom d:uk bmwn 

-l2U T ulal 

091)5 ~46 176 I ).63L\ -lO rop yellow hruwn 

;-;n middk clt.>udy y~li•>\V 

2() r.,,uom ,brk t->r,)wn 

~) Til tal 

i)'} !() ')I I) :57 ll "7i0 _;.I) tup vel!ow Nuwn 

~-..:n lllll.k1k .:loudy :.c!luw 

) 2iJ bottom dark hrown 



Tahl~ 5 cont. 

Bed Offg:i.'> Cumulauve Condcnsalc 

Temp. Temp. Gas Vol. Volume 

Time (OF) (OF) (act)• (ml)** La:w Color 

44() Total 

0915 677 139 0.807 440 Total unchanged 

0930 831 116 1.117 460 Total unchanged 

0945 980 98 1.473 460 Total unchanged 

1000 1117 89 1.777 460 Total unchanged 

1015 1175 83 1.986 460 Total unchanged 

1030 1190 79 :2.185 460 Total unchanged 

1041 1199 77 2.116 460 Total unchanged 

"' Actual Cubic Feet ** Milliliters 



Table h Pa!.!e I of J 

:\CS-COOFF 03-0ltspikecll Ramp Tesi IX . .:::. Operator's Ohsen<Jtions 

Bed Offga.s CumuLltive Cundens:uc 

Temp. Temp. G:1s Vol. Volume 

Time (OF) (Of) (ad) (ml) Layer Col•x 

08~9 Ambient 

0900 158 73 0.311 

0905 200 199 0.486 30 Total light brown 

0910 203 205 0.493 110 Total light brov. :1 

0915 291 213 0.498 5 top tan 

.205 bottom brown 

210 Total 

0920 352 223 0.505 10 top tan 

290 bottom brown 

300 Total 

0925 ~56 204 f)_~ 1:' 20 top tan 

320 bottom brown 

34f) Total 

0930 527 189 0.5~) 3-+0 Total unch:wged 

0935 585 175 0.579 20 top brown 

'10 middle It green-

hrown 

20 bottom tan 

.350 Total 

09-tO 1 () 1 1).642 20 top brown 

320 middk It green-rrm' n 

211 hottom t:.m 

'f>() Total 

t_fJ-+5 700 146 11.7!:-; ~~I) Total unch:mc-l·,~ 



Tahle o L:unt. 



~~--------

Tahll' h (onr. Pa!.!e J of J 

B~tl { lffgJ.'\ Cumulative C)nden-;:Hc 

Temp. Temp. Gas Vt'l. \'olum~ 

Time ( DF) n-> (acfl tml) Layer CoiL)r 

:.90 Total 

1020 1065 102 1.398 50 lOp hlack 

.?50 middle! It green-

brown 

100 bottom tan 

400 Total 

1030 1153 97 1.609 -WI) Total unchanged 

1~0 1195 91 1.772 400 Total unchanged 

1050 1193 85 1.~-N 40() Total unchanged 

I 100 1202 82 I.S91 4{)() Total unchanged 

) 



Tahlc-: Page l of J 

ACS-TP02A-O HspikedJ Ramp Test llLS. Operator's Oh~n·ations 

Bed Off gas Cumulauve Condcnsatt:: 

Temp. Temp. Gas Vol. Volume 

Time (OF) (OF) (act) (ml) Layer Color 

0823 Ambient 

0835 216 197 0.454 60 Total brown 

0840 272 235 0.454 200 top brown 

40 bottom grey 

240 Total 

0845 385 198 0.454 :230 top brown 

40 bottom tan 

270 Total 

0850 ~7 188 0.454 250 top brown 

40 bottom tan 

290 Total 

0855 478 253 0.465 40 top It brown 

20 top brown 

middle 

2CQ bon om light brown 

middle 

200 bottom grey 

460 Total 

0900 501 345 0.479 220 top tan 

so middk brown 

500 bottom dark grey 

:soo Total 

0905 566 282 OA92 170 top It brown 

li~() middk brown 

I)( I() bottom dark grey 

) S70 Total 



P:l!.!l' 2 of J 

fkd Offg:1...;; Cumubtn •' Ct,ndcns;Jll' 

Temp. Temp. Cas \·~·J \"olumc 

Timt! (''F) (oF) (:~en IIlli) LJvcr Color 

UYIO 626 2-ll 0.510 w rnp grey 

!~0 rop light bn•wn 
middle 

50 honom dark brown. 

middle 

700 bottom brown 

900 Total 

0915 688 211 0.539 10 top grey 

170 rop light brnwn 

middle 

20 middle yellow 

bottom 

720 bOHOm rrown 

920 Tol::tl 

0920 750 IS~ 0.5SS 10 top orev & dk "' . 
brown 

]()0 top light brcJ\\:n J 
midull! 

20 bon om yellow 

middle 

7 -li) bottom t:"lrown 

~) 3i) Tot;li 

Ct925 :-;nt l67 1)()32 if) lOp grey & dk 

hrown 

l-f) wp light hn•wn 
middk 

"ll !><.mom yellow 
miudk 

-_.:,) butt om brown 

) 'l..j.j) Total 



Table 7 l:ont. 

Bed Oifgas Cumu!Juvc Condl.!nsarc 

Temp. Temp. Gas \'pl. Volume 

Time (of) Cf) (acf) (mJ) Layer Color 

0930 853 !50 0.698 940 Tor::tl unch:mged 

0935 916 135 0.7~ 20 top(l) grey & black 

210 (2) lt brown 

20 (3) yciJOVi 

20 (4) black 

160 (5) grey brown 

520 bottom brown 

(6) 

950 Total 

0940 972 123 0.82~ 950 Total unchanged 

0950 1066 105 0.913 950 Total unchanged 

1000 11~ 95 0.91\S 950 Total unchanged 

1010 1213 88 1.048 950 To raJ unchanged 

1015 1196 84 1.067 950 Tot::tl unchanged 

l 



Tahk S 

Ramp and Retort Test Summary 

Te~t ~umb~?r 18.1 18.2 IS.3 1S.5 

Iht~ I '2113/92 1'2113/92 I '21 13/92 1/'2.7/93 

Test Type Ramp 1,1 ooo Retort 1.000° Retort Ramp 

HRI Sample No. 46532-2 46532-2 46532-2 46532-3(s} 

Input 

Virgin Feed, g 1585.3 1165.4 1142.1 2030.8 

Silica. g 0.0 1000.0 1000.0 0.0 

Total. g 1585.3 2165.4 2142.1 2030.S 

Output 

Produced Gas. ad 2.116 1.224 0. 93-l I.S91 

Produced Gas. g 69.8 40.4 30.S 62.4 

Liquid Condensate. g 488.9 248.4 254.6 402.S 

Coked Solids, g 799.4 ISM.<i 1851.9 1488.3 

Total, g 1358.1 2153.7 2137.3 1953.2 

-...._./" 

Balance Closures 

Total Input Basis. c:c 85.7 99.5 99.8 96.2 

Virgin Feed Basis, ~ 85.7 99.0 99.6 96.2 

acf = Actual cubic feet 

) 



T I!St 1\'umbl!r 

Date 

Test Type 

HRI Sample No. 

Input 

Virgin Feed, g 

Silica. g 

Tocal, g 

Output 

Produced Gas. acf 

Produced Gas. g 

Liquid Condensate, g 

Coked Solids. g 

Total. g 

Balance Closures 

Total Input Basis. '7o 

Virgin Feed Basis, % 

Tahl•• S cont. 

18.6 18.7 

11'27193 11~7/93 

I, I 00° Relort l,()(X) Retort 

465 3'2-3(s) 

1163.5 

1000.0 

2163.5 

0.846 

27.9 

167.0 

1920.4 

'2115.3 

97.8 

95.9 

4653'2-3(s) 

I(X)..J.4 

1000.0. 

2(X)..J.4 

0.659 

21.7 

194.9 

1809.6 

2026.2 

101.1 

102.2 

IS.S 

l/~S/93 

Ramp 

465 3'2-4(s) 

1995.9 

0.0 

1995.9 

1.067 

35.2 

998.3 

898.'2 

193'2.'2 

96.8 

96.8 

Pag~ ~ of J 

18.9 

l/'2S/93 

1.100 Rt~COrt 

46532-4(s) 

10 I I.:~ 

1000.0 

2011.2 

0.301 

9.9 

454.4 

1429.1 

1893.4 

94.1 

88.4 



Dati.! 

Tt:st Ty)::'t: 

HRI Sample ~\). 

Input 

Virgin Feed. g 

Silica, g 

Total. g 

Output 

ProduceJ Ga.:>, acf 

Produced Ga...;;. g 

Liquid CondcnsJ.tl!. g 

Coked Solids. g 

Total. g 

Balance Closures 

1/~S/93 

I,()(X) Rcton 

-t6.53~-Hsl 

988.3 

1000.0 

1988.3 

0.-l59 

15.1 

439.2 

1532.7 

1987.0 

Total Input Ba..'iis. r-;. 99.9 

Virgin Fed Ba..<>is. <; 99.9 



) 

Test Number 

Test Date 

Feed Material 

Retort Charge, g 

Run Length, minutes 

Combusted Solids 

Offgas Volume, acf 

Balance Closure.% 

Tahle ') 

Comhustion Test Data 

18A 18.11 

12/14/92 1129/93 

18.2 & 18.3 18.5 & 18.6 
Coked Product Coked Product 

1018.3 1000.0 

22 37 

1003.5 979.1 

6.276 9.628 

98.5 97.9 

18.12 

1/~9/93 

1.5.4 & 15.5 Coked 
Product 

1000.0 

44 

998.9 

10.527 

99.9 
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APE~DIX B 

Figures 

) 
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Photographs 
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A TP BENCH-SCALE SYSTEM DESCRIPTION 

'-._; 

Canonie =- ·. · 



------ --- -- --~-------------

5. Poii'.Jtion Control System 

The ATP Bench Unit is enshrouded by a hood and a vent system. Any vented 
air discharges into the laboratory hood, which is equipped with a HEPA/carbon 
filter. Off-gases from the processor/combustor are passed through a carbon 
column to remove any residual organic contaminants before discharging the gas 
into the laboratory hood. In the hood, the off-gas mingles with any vented air 
and passes through the HEPA/carbon filter before being discharged to the 
atmosphere. These multiple protection levels are designed and provided to 
totally protect public and personnel from exposure to the off-gas. 

Raw Materials and Chemical 

The standard bench tests use clean sand as the reactor charge, added with or before 
the waste feed sample. The ratio of sand to waste sample can vary widely and is 
used to determine target values for optimum internal recycle of coked sand in the A TP 
unit. In the full-scale system, the coked sand recycles from the annular region of the 
A TP unit back into the reaction zone. This recycle affects heat transfer and net 
throughput rates most strongly, and to a lesser extent, may affect pyrolysis (thermal 
cracking) behavior and agglomeration of solid fines into larger particles. 

Some wastes have substantial amounts of sulfur and exhibit low pH values. To 

reduce the corrosivity of the fluids, a series of neutralization tests may be conducted 
on the feed material. Lime or limestone may be mixed with the sample before adding 
it to the processor. The acidity of product water and treated solids may be analyzed 

to assess the effectiveness of this neutralization. 

3: ~~: •:::::;.-::;,·.·•.A?S ;•.•~ :., 31, 19~:; 

Canonie:-
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APPE~;OIX C 

A TP BENCH-SCALE TEST PROCEDURES 

Types of Batch Tests 

Three types of tests simulating full-scale continuous operations will be conducted 

during a treatability study. These types of tests are identified and discussed belov1. 

1. Ramp Test 

2. 

The ramp test is so named because the temperature of a waste material is 

gradually increased during the test. The ramp test is the first test run on a 

given material. A sample of the material is introduced into the drum, and the 

temperature is gradually increased from ambient to a temperature at which 

volatilization is complete. The amount of volatilized material (condensed liquid 

and noncondensable gas) is measured as a function of time and temperature. 

The ramp test characterizes the volatility of the waste material, and identifies 

the temperature at which volatilization is complete. This information is used 

to set the initial operating conditions for the retort test, the key test for 

demonstrating this technology's viability. The information obtained during the 

ramp test is also important from a safety standpoint, particularly for samples 

with high hydrocarbon and/or water content. 

Retort Test 

Tne retort, or pyrolysis, test follows the ramp test and is the key tes~ t~~?.: 

demonstrates the thermal efficiency and overall viability of the SoiiTech A TP 

Technology. This test realistically simulates the effect of full-scale process 

conditions. Retort tests are conducted at a constant temperature, as discussec 

below. Several tests may be run at different temperatures. The initial :'::s: 

temperature is determined by the ramp test. 



APPEi,~DIX 0 

TEST RESULTS 



Laboraton· ID 

t}_) 57:' -~-1 )(j l 
l) 35 7 5-+-00.2 
93575-+-003 
93575..f-004L 
935754-00..fU 

Sample Description 

Client ID ~ 

IS.I-..f6S32-2-SI S·,~li 

18.2-46532-2-52!-I Soil 
18.3--+6532-2-S::!L Soil 
18 .. 23-46532-2-Ll(O) Waste 
18.23-46532-2-L1(W) Waste 

I ! : : -~ LJ .~ 

l)j 13 t)_; 

()J 13.93 
l)J 1393 

___ ./ 



Results and Oisc•Jssinn 

\'1ST.-\ J>roject # 935754 

Three soil sampks and m:o waste samples were rccei,cJ 1 'l' J;mu.1r: 13. i '~'~-~. 
for the determination of total recoverable petroleum hydrocarbons . .simulated disrJIJatit)Il. 
organochlorine pesticides/PCB's~ volatile organic compounds. s~mivolatile L1rganic 
compounds, oil and grease and TOC. The samples were analyzed accordin~· to the 
protocols described in USEPA SW-S-t.6, Test Methods for Evaluating Solid Waste. 
3rd Ed. and Methods for Chemical Ana!vsis of Water and Wastes, EPA-oOQi..J.- -:-9_ 
02. 

Surrogate recoveries v .. ·ere low for th~ volatik analys:.:s of sarnpk 93.:'-5-~-0(12 
(your ID 18.2--t.6532-2-S2H). The sampk \vas reanal_yud with simiiar results indi..:atir::; 
a sample matrix effect. Surrog:He recovery fnr Tolu~ne d-:-i was high fnr sampk '13:'-~-:-
003 (your ID IS.J-..J.6532-2-S2L.L The _..;;:m;Jk \~as rearulyzr.:d \\ i:~ simil:!r :-~·,·: : ·. 
indicating a matrix intcrkrc:ncr.:. 

Semin1latik surroga:l· rl·-:.· .. ~·rir.:s ''t::•: ~·rr:tr:-: 1,1r ~:if-;1r;;: ·~-~~-:-~~-(ifl-~,-. ·t:: ;;·, 

IS.23-..J.()532-2-LJ ). The higi: :·::--·,:.,cril':; ,.-~,;-: t't' :Lt..:r.:J t,) :n.m:\ ;n:cr:L·:-cr1,·L·:-- ·: ·:~-: 

.sample analysis. 

VIST.-\ .samples 935-."4-lltJI. -l.lU2 ::nJ -110~ 1 Y<'L:r !D's i-.;_l--ln5~2-~-S:. 

l::-1.2--t.6532-~-S~H and !S .. ~-li):_;~-~-S2L, 'Xl':- .. • ;!:;:tl\ZC:L: ::·~ Tnc :,., ! L::::~>; 
Lahoratories. Their rl'sults ::r..: -.·:1-:;,,:;..:,i. 



-:':::> ta 1 Ra co·.re r able Pet r :::> l eu=J. Hydrocarbons 
E?A !o!ethod -118.1 

Clie~~= Soil Te=n 
Client Sanple ID: :.3. i-~6522-~-.s:. 
VISTA Sample ID: 93575~-001 Sample Type: Soil 
Da~e Sampled : 01/13/93 
Date Extracted: 01/18/93 

Date Received: 01/13/93 
Date Analyzed: 01/18/93 

Reporting 
Analyte Result Linit Units 

TRPH l2,000 ~0 ngjkg 



Sir:ula~ed :Jistillatio~/Tot~: P~t:-ole~ Hyd!"::::ar!:·.:-::s 
GC/FID- ASTM D2337 1 CDHS ~ethod 

Client: Soil 7e~~ 
Client Sanple ID: 13.~-~63:2-2-Sl 
VISTA Sanple ID: 93575~-001 

Date Sanpled 01/13/93 
Date Extracted: 01/15/93 

Hydrocarbon - Boil ina Point 

c7 ggoc 

Cs - 126°C 
Cg - 151°C 
c1o - 174°C 
c" - 196°C 
C12 - 216°C 
c14 - 254°C 
Cu; - 287°C 
c1a 316°C 
c2o - 344°C 
c2~ J91°C 
c2s - _;]l°C 
CJ2 - ~66°C 

CJo -~96°C 

C,;o 522°C 
c~~ 5~5°C 

Sample Ty~e: ~3te~ 
Date Recei ... ·ej: ~Jl,'J..J/·;3 

!;a~e .~nal:::ej: "Cl/:5_:~:.:; 

::; ::~lu~ir:a 

·' o. .. ., 
17 % 
,;g % ,, 
0.-

?, ., 
75 :!-, 
81 o. -, 
8~ % 
85 % 
85 ~~ 

86 'l-• 0 

:t = 
' 

- J 

·:~ .-:. 

: J .. ·_:. 
.:. l~ :; :-; 

.-l..J'..J -

.:........:._:_~ ... :_-:. 

-· .... ~- .... - . -· . 



Volatile organic c~~po~~~3 - E?A Method 824J 

Clier!t .Sa:-::ple ID: 12.!.-~t:.:-~~-~---. 

~IS7A Sa~ple ID: 93575~-00: 

Date Sampled : 01/13/93 
Date Analyzed: 01/26/93 

:\na 1 ytc 

Chloromethane 
Brornornethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethenes, total 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1, 1,1-TrichlJroethane 
Carbon Tctr~chloride 
·.· iny 1 Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibro~ochlo~omethane 

l, 1,2-Trichloroethane 
Benzene 
Cis-1,3-~ichloropropene 

2-Chloroethyl ~inyl Ethe~ 
BrJr.:ofor~ 

~-~e~hyl-2-Pe~tanone 

2 - :1 e : .. ~a r. c ~ e 
:e~~~chloroe~hene 

l, :,2,2-Te~rachlo~oe~~a;.e 
-:-oiuene 
Chiorobenze~e 

Ethy lbe:--.=e:-:-:: 
S :.·:" :.-e:-:e 

Pest.: it 

< 
< 
< 
< 

1,500 
(110)* 

< 
( 3 0) * 
100 

< 
( ~ 3) * 

3,200 
(560) * 

:,JOO 

~ 2 7) * 
( 2 5 i * 

J '~: 00 
( 2 8) 11: 

< 

< 

2_, -~ oc 

IJ, 

Reporting 
Li::1i.t 

200 
200 
200 
200 
100 

2,000 
100 
lOO 
100 
100 
100 
100 

~.ooo 

100 
:_ '=' 0 

:.,ooo 
100 
100 
100 
100 
l (I 0 
;.oo 
.:.0·'::' 
:oo 
201J 
lOC' 

:.,00:) 
2., IJ:JG 

1 oc~ 

:..:.c 

rngjkg 
rngjkg 
rngjkg 
rngjkg 
rngjkg 
rngjkg 
wg/kg 
rngjkg 
rng/kg 
mgjkg 
mg/kg 
ng /}:g 
I:lg/kg 
r:Jg/b; 
ng I }:g 
::igj}:g 
r.Jg/kg 
mgji-:g 
mgjkg 
L:!gjJ.:g 
:::gjlq· 
:::g,n:g 
::;g I r:~: 
~g I }:g 
~g I ::g 
::Jg/r:c; 
::19/kc; 
::-.g /}:g 
:.,g /f:c; 
::-:gf:-:g 
::ig / ~: ~ 
:-:.g / :-:~; 
::ig /}:g 

' ....... -~-· , ... - -· .... - - .. - ........ -



:: : :. a:--. :! .__; ~ c:. s e 
Gra·.ri:::etric - ~=~i~ie~ E?A ~e:~=~ 

Client: Soil Tee~ 
Client Sample ID: 13.1-~6~2=-~-s: 

" .- .., ,, 
? - , -

VISTA Sample ID: 93575~-cc: Sa~ple :;?e: S~il 

Date Sampled : 01/13/93 
Date Analyzed: 01/15/93 

Date Recei·:e::i: C'2.l:J.·~:: 

::; .:::lt'""\-... ..-- ; ...., rr ... _!""'..__ \.,. ..... ,.~ 
Analyte Result r1-.l'*---···.6. \,... 

Oil and Grease 12,000 50 ;-:,gji-:g 



-~--~--- ~---------

-:;:,tal ;,~.:::: .. :-erat:e :·e:.:-::...:..'2'-l::i Ey.:iro~:!rbons 

E?~ ~0~~=~ 4!d.! 

Client sa~ple ID: 13.:-.;653:-~-s::i 

VISTA Sample ID: 93575~-002 S.3.::-:ple T::·pe: Soil 
Date Sa~pled : 01/13/93 
Date Extracted: 01/lS/93 

--------------------~~-~~ 

Analyte 

TRPH 

.. 
-

'._. -.: ~ - -___ : 

Date Received: 01/13/93 
~ate Analyzed: 01/18/93 

~----------------

Reporting 
?esu .a Lini t 

< <iO 

Units 

ngjkg 

/ 



Client: Soil Tech 

Polychlorinated Biphenyls 
EPA Method 8080 

Client Sample ID: 18.2-46532-2-S2H 
VISTA Sample ID: 935754-002 Sample Type: Soil 
Date Sampled 01/13/93 
Date Extracted: 01/21/93 

Date Received: 01/13/93 
Date Analyzed: 01/25/93 

Analyte 

PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

Surrogate Recoveries 

Dibutyl Ch1orendate (DBC) 

Result 

< 
< 
< 
< 
< 
< 
< 

~-
0~ 

Reporting 
Limit Units 

3 mgjkg 
3 rngfkg 
2 rngfkg 
1 rngjkg 
1 rngfkg 
1 rngfkg 
1 mgjkg 

QC Lin it;~ 

~ > 41-1-:(l 



Volatile Organic co~pounds - EPA Method 8240 

ClienL: Soil Tech 
Client sample ID: 18.2-~6532- .. -.::;::;: 
VISTA Sample ID: 935754-002 
Date Sampled : 01/13/93 
Date Analyzed: 01/26/93 

Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethenes, total 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Cis-1,3-Dichloropropene 
2-Chloroethyl Vinyl Ether 
Bromoform 
4-Methyl-2-Pentanone 
2-Hex:anone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Xylenes, to-;:a: 

Tc:..uene-d8 
~-3~omofluorobenzene 

~.2-Jichloroethana-d, 

Sa~ple ~ype: S~i: 

Date Received: 01113;93 

Reporting 
Result Limit 

14 
< 
< 
< 

190 
4400 

12 
< 
8.1 
< 

(3.4)* 
~7 

(3.2)* 
lJO 

< 

< 
< 
7.5 

36 
< 

< 

< 
~6 

JO 
) . 
£...., 

9. J 

,·.c, 

10 
10 
10 
10 

5 
100 

5 
5 
5 
::.l 

5 
5 

100 

5 

.-

so 
5J 

5 

Cnits 

ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ug I ~~g 
ug I ~:g 
ugjkg 
ugjkg 
ugfkg 
ugjkg 
ugjkg 
ug /}:g 
ugjkg 
'..;g j).:g 
ug/kg 
ug/kg 
ug/kg 
ugjkg 
ug/kg 
ugjkg 
ugjkg 
ug/kg 
ugjkg 
u.g j}:q 
uc / ::c: 

....... --. ~ '-..; - ~ 
~~-~·_:__:::.__..:.-:...__~' 

":Jetected tel.o·..: reporting ii::-:it; ~u:.:~:.:..::::.:!..c:--. :-!·: !:::-e ::-::-c-,~~~::·l'? . 
.:o~~poL!:1;:l not detecte:i C!~ .:;:. ~c-::·:'"? .... ~.-. .:._~.:.~::.-~~~ ----:-:::.~-~-~·-_: _ 



Semivolatile Organic C~~pcunds - EPA Method 8270 

Client: Soil Tee~ J 
, . ~ .... . .... -,. .... '"'~. CLlent Sample ID: lo.~-~~~~ -~~~ 

VISTA Sample ID: 93575~-002 

Date Sampled 01/13/93 
Date Extracted: 01/14/93 

Sample Type: Soil 
Date Received: 01/13/93 
Date Analyzed: 01/26/93 

Reporting 
Analyte Result Limit Units 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)~ethane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie~e 

2,~,6-Trichlorophenol 
2,~,5-Trichlorophencl 
2-Chloronaphthalene 
2 -~~ i troani line 
Di~ethyl Phthalate 
;.cenaphthy lene 
3 -~~ i troan i 1 ine 
A.::enaphthene 
2,~-Dinitropheno: 
.; -~:.:. -:rophenol 
Dit'3nzofuran 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
.-: 

' 

< 
<.; 

< 
< 
< 
< 
< 
< 
< 
~ 

< 
< 
< 
< 
< 
< 
< 
< 
-

' ' 
< 
/ 

330 ugjkg 
330 ugjkg 
330 ug/k:; 
330 ugjkg 
330 ugjkg 
660 ug{kg 
330 ug{kg 
330 ugjkg 
330 ugjkg 
330 ugjkg 
330 ugjkg 
330 ugjkg 
330 ugjkg 
330 ugjkg 
JJO ugjkg 
JJO ugjkg 

1,700 ugjkg 
330 ugjkg 
330 ugjkg 
330 ugjkg 
330 ug/kg 
660 ugjkg 
330 ugjkg 
660 ugjkg 
330 ugjkg 
JJO ugjkg 
JJO ugjkg 
330 ugjkg 
330 ugjkg 

1,700 ugjkg 
330 ugjkg 
"'~ -..) ..J 'J ugjkg 

~.-:oo ugjkg 
JJO '..lg .ll-:c; 

:, I ;J 0 -..g / ~:g 
1 , -; C: ·; ug /}:~ 

_j ~ 'J ~~ :] ;;.: ::; 



semivolatile organic Compounds - EPA Method 8270 
(continued) 

~ISTA Sa~ple ID: 93575~-002 

Analyte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Be~zo(g,h,i)perylene 

Surrogate Recoveries 

tiitrobenzene-d 5 
2-F~uorobiphenyl 
Terpheny l-d 14 
Phenol-d6 
2-~luorophenol 

2, ~, >S-C"ribro~ophenc: 

Result 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
-
' 

< 
< 
< 
.. 

:!.00 3-
~ 

121 ?.. ., 
12 0 7s 

39 0 ., 
~ ') 
~ .. % 
~s ~- , 

Reporting 
Limit Units 

330 ugjkg 
330 ugjkg 
330 ugjkq 
330 ugjkg 
330 ugjkc; 

1,700 ugjkg 
1,700 ugjkg 

330 ugjkg 
330 ugjkg 
330 ugjkg 

1,700 ugjkg 
330 ugjkg 
330 ugjkg 
330 ugjkg 
330 ugjkg 
330 ugjkg 
JJO ugjkg 
660 ugjkg 
330 ugjkg 
330 ugjkg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ugjkg 
J:o ugjkg 
330 u.gjkg 
330 ugjkg 
330 '-lgjkq 

QC Linit.s 

35-93 
27-99 
57-l•Y: 
:?6-l'J~ 

:..6-9/ 
:._ ~~.-

, ., . 
---



'-i 

~.:)ta 1 Rec :;·.:era!J 1 e Pet r-:; leu:: H:_..· =: ~c= arbo~s 
EPrl ~et~od 418.1 

Client: Soil Tech 
Client Sample ID: 13. 3-~6532-2-52::... 
VISTA Sample ID: 93575~-003 Sample ~ype: Soil 
Date Sanpled : 01/13/93 
Date Extracted: 01/18/93 

Date Received: 01/13/93 
~3te Analyzed: 01/15/93 

Reportir.g 
Analvte Result Lir.1it l"nits 

TRPH < 40 mgjkg 

< 



Client: Soil Tech 

Polychlorinated Biphenyls 
EPA Method 8080 

Client Sample ID: 18.J-~6532-2-S2L 
VISTA Sample ID: 93575~-003 Sample Type: Soil 
Date Sampled 01/13/93 
Date Extracted: 01/21/93 

Date Received: 01/13/93 
D~~e Analyzed: 01/25/93 

Analyte 

PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
?CB-1254 
PCB-1260 

surrogate Recoveries 

Dibutyl Chlorendate (DBC) 

Result 

< 
< 
< 
< 
< 
< 
< 

9-~ 

Reporting 
Limit Units 

J mgjkg 
3 mgjkg 
2 mgjkg 
1 rng/kg 
1 mg/kg 
1 mgjkg 
l <:lgjkg 

QC Lir.~its 

- 2 ~ -15~~ 



Volatile organic coopounds - EPA Method 8240 

Client: Soil Te=~ 
Client Sar.:ple ID: :.a.J-~65::-2-::32:. 

VISTA Sample ID: 93575~-00J Sample Type: Soil 
Date Sampled : 01/13/93 Date Received: 01/13/SJ 
Date Analyzed: 01/26/93 

Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethenes, total 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroetha~e 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochloro~etha~e 
1,1,2-Trichloroethane 
Benzene 
Cis-1,3-Dichloropropene 
2-Chloroethyl Vinyl Ether 
Bromoform 
~-Methyl-2-Pentanor.e 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachlo~oe~har.e 

Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes, total 

:o :.uene-:d8 . 
~-3ro~otluoroce~~e~~ 

~,:-Dichlo~oe~r.ar.s-j~ 

Result 

11 
< 
< 
< 

290 
190 

18 
6.4 
< 

(3.5)* 
(3.6)* 
8.4 
< 

..... 
< 
< 
< 
...: 
< 

30 
< 
< ...,.., 

< 

< 
< 
< 

..... 
'<0 

< 
3~ 
7 .• 
~') 

2-

-- ·~ 

.. 

-

Reporting 
Limit t:nits 

10 ugjkg 
10 ugjkg 
10 ug{kg 
10 ug{kg 

5 ugjkg 
100 ug/kg 

5 ugjkg 
5 ugjkg 
5 ug{kg 
5 ug{kg 
5 ug{kg 
5 ugjkg 

100 ugjkg 
5 ugjkg 
5 ugjkg 

50 ugjkg 
5· ugjkg 
5 ugjkg 
5 ugjkg 
"' ugjkg ...) 

5 ugjkg 
5 ugjkg 
5 ugj}:g 
5 ug/kg 

10 ug/kg 
5 ug I }:g 

50 ugjkg 
50 ugjkg 

5 ug/kq 
5 ug; ;.:g 
:::> ugjkg 
5 ugjkg 
5 ug ,t).:g 
J ug i f.·.r.; 
5 u 1 fJ.:::: 

-- ...... - ~ - ; - ...... 
....._~__;__:_~·-·- ~-· 

-• .... ... r• 

:-•- !. .~ 

-. - - r '• 

...... ~ .. 
'·=-----' 

-. - - ....... ,...... •• ,...... ... ...... --- - -· . - .-. ... +- :-. _; - .... ..- :. .--. - •• ·.... - ... -~· . ..:.._ :·_~ -::c.:; -:-: ,.. __ -. ~- -:· ... 4 ...... - :- •• 



Semivolatile Organic Co~pounds - EPA Method 8270 

c:ie;.t: Soil Tech 
Client Sample ID: 13.3-~6532-2-52~ 

VISTA Sample ID: 935754-003 
Date Sampled 01/13/93 
Date Extracted: 01/1~/93 

Sample Type: Soil 
Date Received: 01/13/93 
Date Analyzed: 01/26/93 

Reporting 
Analyte Result Limit Units 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
tJ i trobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)rnethane 
2,~-Dichlorophenol 
1,2,4-Trichloroben2ene 
tiaphthalene 
~-Chloroaniline 

Hexachlorobutadiene 
~-C~loro-3-methylphe;.c~ 

2-Methylnaphthalene 
Hexachlorocyclopentadie;.~ 

2,4,6-Trichloropher.o 
2,~,5-Trichloropheno 

2-Chloronaphthalene 
2 -~i i troan i line 
Di~ethyl Phthalate 
. .:.cenaphthylene 
:::-~;itroani line 
.:\·::enaphthene 
~~~-Di~itrophe~J~ 

-~ ·-'; i tr-opheno l 

< 
< 
< 
< 
< 
< 
< 
< 
< 
<. 

< 
< 

/ 

•. 

< . 
< 
< 

~ 

, .. 

c 

'• 

- ..._ k-. 

330 
330 
330 
330 
330 
660 
330 
330 
330 
330 
330 
JJO 
JJO 
330 
JJO 
3JO 

1,700 
330 
330 
JJG 
3 J -~ 
6 6 ') 
~ ") -.:;...JU 

660 
JJG 
:no 
330 
330 
330 

::, ~,-- oc) 
-~ ~ 
.J ~ • ... : 

J 3 ,y 
;_ ' -: [! -:-1 

/ 

. 
~ J ·~· - ' 

ug/kg 
ug/kg 
ugjkg 
ugjkg 
ugjkg 
ug/kg 
ug/kg 
ug/kg 
ugjkg 
ug/kg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
•.1g I kg 
'.lg /kg 
ug / ~:g 
ugjkg 
'-"g I kg 
ugjkg 
'.lgjkg 
ug(kg 
ug I ~:g 
ugjkg 
· .. .:.'::; / }:g 
~~g / r:~: 
ug / :W:g 
~~~CJ / ~:G 
·-~? . .' ~:-:.; 

'l.:;,.'l:g 
·k;. c: ~:g 
... , 

_.t_ ~ • 

:.~ ~~ 

.,.- ~-. !"'""' • -., r4 - • ....... -f 
··-::--..J---···-~ 

.._/ 



Semivolatile Organic compounds - EPA Method 8270 

VISTA Sample ID: 93575~-00J 

Analvte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
~-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
J,J'-Dichlorobenzidine 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-cetyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Surrogate Recoveries 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-du 
Phenol-d6 
2-Fluorophenol 
2,~,6-Tribro~op~e~o: 

:-.c.:. 

Result 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
.. 
< 

< 

"'-

·'; 

l.GO 

,:; 

Reporting 
Limit 

330 
330 
330 
330 
330 

1,700 
1,700 

330 
330 
330 

1,700 
JJO 
JJO 
330 
330 
330 
330 
>360 
330 
330 
330 
330 
JJO 
~ ... n 
-->~ 

:JG 
230 
-. -. rJ 
~.) -
:::::;o 

Cnits 

ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ug/kg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ug/kg 
ugjkg 
ug/ }~g 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjk:; 
ug/kg 
ug i i-:q 
L:.g I ~:g 
ug / !-:::; 

QC L:.:-:iits 

--- --" . - ~· ~· .._ I - .,. 

. ..., ... . .- -.... ":;- ..... - ,-_ 



simulated Distillation;Total Petroleum Hydrocarbons 
GC/FID - ASTM 02887/CDHS Method 

Client: Soil Tech 
Client Sample ID: 18.23-46532-2-Ll(O) 
VISTA Sample ID: 935754-004* Sample Type: Waste 
Date Sampled 01/13/93 Date Received: 01/13/93 
Date Extracted: 01/15/93 Date Analyzed: 01/15/93 

Hydrocarbon - Boil-ing Point 

c7 98°C 
Ca - 126°C 
Cg - 151°C 
c1o - 174°C 
c11 - 196°C 
C12 - 216°C 
Cu - 254°C 
cts - 287°C 
eta - 316°C 
c2o - 344°C 
c2~ J91cC 
c2s 4Jl~c 

Cn - ..;66°C 
C3s - 496~c 

C~o - 522°C 
c~~ s~s~c 

Total ?etroleu~ Hydrocarbons 

jetected c.: ·:::~ 

< 

% Elutina 

4 ~ 
0 

19 % 
52 % 
68 ~ 0 

80 !1c 
~ 

87 ~ ·o 

92 ~ 
0 

94 ~ , 
95 ~ , 
96 0.. ., 

98 e 
·; 

99 ~ 

99 ::: 

100 Js 
100 ·'"S 

100 '5 

Repor~i:1g 
: :.:-:: i ~ 

0 ;;: 
• J 

v 



Clienc: Soil Tech 

Polychlori~~~ed Eipte~y~3 

EPA ~!etho.! acso 

Client Sample ID: 18.23-~6532-2-~l(~) 
VISTA Sample ID: 935754-004* :~=ple ~;pe: ~aste 
Date Sampled : 01/13/93 Dat8 Received: 01/13/93 
Date Extracted: 01/21/93 Date Analyzed: 01/26/93 

Analyte 

PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

Surrogate Recoveries 

Dibutyl Chlorenda~e (~=c) 

* Cppe::::- ?hase 
D = Diluted Q;...::. 

F:eportir:g 
Resu 1 t Lir:1i t 

< 300 
< 300 
< 200 
< 100 

3,700 100 
1,200 100 

< 100 

D 

Units 

rngjkq 
mgjkg 
rngjkg 
mgjkg 
mgjkg 
ng/kg 
r.1g/kg 

QC Lir.1its 



Polychlorinat-::: 
EPA !-!eth:.::! 

Clie~~= s~il ~0~~ 
Client Sa~ple I~: 13.23-~6532-:-~:::; 

VISTA Sa~ple !~: 93575~-00~* Sa~ple T;pe: ~asc~ 

02te Sa~pled : 01/13/93 Date Received: 01/13/93 
Date Extracted: 01/21/93 Date Analyzed: 01/26/93 

Analyte 

PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-12~8 

PCB-1254 
PCB-1260 

Surrogate Rocoveries 

Dibutyl C~lcrendate (D3C) 

~.: ·~~ .l -· .• - • 
... . . -___. -

< 

Result 

< 
< 
< 
< 
< 
< 
< 

Reporting 
Li:nit 

3 
J 
2 
1 
1 
1 
1 

Units 

mgjkg 
mg/kg 
mgfkg 
r.tg/kg 
mgfkg 
mgfkg 
r.lg/kg 

QC Lir::its 

24-15-~ 



Volatile Organic Compounds - EPA Method 8240 

Client: Soil ~e~~ 
Client sarnple ID: 13.23-~6532-2-L:\~) 

VISTA Sample ID: 935754-00~* Sample Type: Waste 
Date Sampled : 01/13/93 Date Received: 01/13/93 
Date Analyzed: 01/26/93 

Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethenes, total 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Cis-1,3-Dichloropropene 
2-Chloroethyl Vinyl Ether 
Bromoforn 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroe~hane 

Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes, total 

Surroga~e ?.eco·:e:::- ie~ 

Toluene-d8 
~-Sronofluorobe~:~~e 

1,2-Dichloroe~ha~e-j~ 

* l"pper- ?hase 
** Detected belc~ ,.-.Jr.-.. -1- : -.-

- ._.. ~ •_.#'- ..... .- •• -~ 

Result 

< 
< 
< 
< 

16,000 
(910)** 

< 
710 

1,400 
(140)** 

< 
67,000 
(3,600)** 
8,000 

< 
< 
< 

' 

< 
95,000 

< 
< 

10,000 
< 
< 
< 

11,000 
< 

26,000 
< 

54 I tJOO 
< 

13,000 
11, :) 0 i) 
37, ·)OC 

Reporting 
Limit 

1,000 
1,000 
1,000 
1,000 

500 
10,000 

500 
500 
500 
500 
500 
500 

10,000 
500 
500 

5,000 
500 
500 
500 
500 
500 
500 
500 
500 

l,OOO 
500 

5,000 
::,ooo 

:oo 
500 
500 
5CO 
:; ,J 0 
s ·:: ·.J 

=· ~I~; 

Units 

mgjkg. 
mg/kg 
rngfkg 
mg/kg 
rng/kg 
mg/kg 
rng/kg 
mg/kg 
mg/kg 
mgjkg 
rngjkg 
rng/kg 
ngjkg 
mg/}:g 
:-::g(kg 
r.lg/kg 
rng/kg 
r..gjkg 
mgjkg 
ng fJ.:g 
r.:g I J.:g 
ng;kg 
'-'g/kg 
mg/kg 
r::.gjkg 
ng/kg 
ngjkg 
rng/kg 
nglkg 
ng,lkg 
:..g ,n:g 
:-:-:g I J.:g 
:-:-gjkg 
-:::g /}:~ 
-r'! ,'·-
•• ~~ ,' :~ .... ~4 



Volatile organic Compounds - EPA Method 8240 

Cl e~~= Soil Tech 
CL ent Sar::ple ID: 18.23-~6532-2-:..l(O) 
~ISTA Sample ID: 935754-004* Sample ~~pe: ~aste 
Date Sampled : 01/13/93 Date Received: 01/13/93 
Date Analyzed: 01/27/93 

Chloromethane 
Brornornethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethenes, total 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Brornodichloromethane 
1,2-Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Tric~loroethane 
Benzene 
Cis-1,3-Dichloropropene 
2-Chloroethyl Vinyl Ethe~ 
Bromofor::t 
~-MethyL-2-?entanone 

2-Hexanone 
Tetrachlo~oethene 

1,1,2,2-Te~rachlorcethane 

Toluene 
Chlorobenzene 
Ethylbenzene 
St·1rene 
:·::,:lenes, ::o::3l 

T:;.luene-19 
.; -Srono: lt..:orobenz~:;~ . ' .. . ~ 

:.2-Dlcn:c~oe::nane-J~ 

~ :....:.': ... per ?~.-~se 

•• Jetectei beLa~ rep~~::ing 

Resul~ 

< 
< 
< 
< 

810 
(1,300)** 

< 
(290)** 
(120)** 
(120)** 
(150)** 

1,700 
(3,300)** 
10,000 

< 
< 

(160) ** 
(190)** 
(180)** 

1,200 
(160)** 
(220)><* 

S-'.0 
(170)** 
(l/0)** 
(130)** 

(:,000)** 
< 

670 
(360)** 

:,300 
< 

720 
550 

:_ I ~-~J G 

·-.... 

Reporting 
Lir:tit Units 

1,000 rngjkg 
1,000 rngjkg 
1,000 rngjkg 
1,000 mgjkg 

500 rngjkg 
10,000 mgjkg 

500 rngjkg 
500 rngjkg 
500 rngjkg 
500 mgjkg 
500 mgjkg 
500 mgjkg 

10,000 rngjkg 
SOC= rngjkg 
500 rng/kg 

5,COO mgjkg 
500 mgjkg 
sco rngjkg 
500 mgjkg 
500 rngjkg 
500 rng/kg 
soc rng I }~g 
500 ngjkg 
::co mgjkg 

.: , OO•J mg(kg 
5C•J mgjkg 

5,0GC mgjkg 
s, ~:.oo mg/kg 

s I) •) rngjkg 
50J ngjkg 
:;oJo ng /}:g 
:; ·JO mg(kq 
-- -. ......, 

::. ·-· ._ ng I }:g 
- ::.g/Y..g - . 
- ng I ~:g - - -

QC I..~'-' it~ 

·:-J-l~~· 
..- r- ., -.. 

Q ':·- ~..) ~r 

::-c.,_:')---
..J-"' .......... 

~-/ 



Semivolatile organic Compouncs - EPA Method 8270 

Client: Soil Tech 
Client Sample ID: 18.23-~6532-2-::~~) 
VISTA Sample ID: 93575;-oo~• Sample ~;pe: ~aste 
Date Sampled 01/13/93 Date Received: 01/13/9~ 
Date Extracted: 01/14/93 Date Analyzed: 01/26/93 

----------------------------------------------------------------------------
Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)rnethane 
2,4-Dichlorophenol 
1 1 2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie~~ 
2,4 1 6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,~-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

* Cpper Phase 
** Detected telc~ ~e~o~:~~~ 

C:or.1pour;d 

7,800 
< 
< 
< 
< 
< 

2 ~0 
1,-;oo 

·-
l,OOC 

< 

~,:20) 

< 
1,100 
... ,000 

·-
< 

:::.,20.: 
:.,600 
l I JOO 

"" ...... ,... ,.. 
-I .::, \JV 

l 1 ~ oc 
< 
< 
< 

Reporting 
Lir.1it Units 

100 
100 
100 
100 
100 
200 
100 
100 
100 
100 
100 
lCO 
10•) 
l:JO 
E·O 
~00 

500 
100 
100 
iGO 

200 

100 
lOC 
lGO 
51]·-:. 
, n
- _I-· 

=: .- .-. 
.J-'v 

.' -· ) 

mgjkg 
mgjkg 
mgjkg 
rng/kg 
rngjkg 
rngjkg 
rng/kg 
rngjkg 
rngjkg 
r:~gjkg 

rng/kg 
:ngjkg 
mgjkg 
ngjkg 
rng I }:g 
J:lgjkg 
ng I J.:g 
r.lg/kg 
r.lg/kg 
::-:g/kg 
::-:g /~:q 
r:1g/kg 
rng/kg 
;:-,g / J.:g 
r.:g / i-:c.: 
::-.g/!:g 
:::g ;'}:::; 
fug / f:g 
~g / }:g 
::-.g / ~:-:; 
:Jg / }~g 
::1g/J.:g 
::-.g ;;.:: 
~.g: f:q 
~g I }:::! 

~.C: .... · ~ 

-..:J"'""\ . .-... .,. .. - ~ ...... ,..., 
--~-'---~··~ 



semivolatile organic compo~~ds - EPA Method 8270 

~ISTA Sa~ple ID: 93575~-~~~· 

Analyte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-rnethylphenol 
N-Nitrosodiphenylarnine 
4-Brornophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidir.e 
Eenzo(a)anthracene 
Bis(2-Ethylhexyl) Ph~ha~ate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,J-cd)pyrer.c 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Surrogate Recoveries 

Uitrobenzene-d 5 
2-Fluorobipher.yl 
Terpheny l-d 1 ~ 
Phenol-d6 
2-Fluorophe:-'.-Jl 
2,~,6-Trib~8~ophe~oi 

Result 

< 
< 
< 
< 

120 
< 
< 
< 
< 

(67) ** 
< 

150 
(52)** 
570 

< 
(~~) ** 
2~0 

(13)** 
:-,lOO 

(22) ** 
(16)** 
(l-:')** 

c-

- ?; 

-'! ~ ::; 

,:;_ 

Reporting 
Limit 

100 
100 
100 
100 
100 
500 
500 
100 
100 
100 
500 
100 
100 
100 
100 
100 
100 
2CJO 
100 
100 
100 
100 
100 
10(· 
100 
100 
100 

r.-.gjkg 
mgjkg 
mgjkg 
rngjkg 
mgjkg 
mgjkg 
mgjkg 
mgjkg 
rngjkg 
rngjkg 
mgjkg 
rngjkg 
ngjkg 
ngjkg 
mgjkg 
ngjkg 
:..gjkg 
r:lgjkg 
r.:gjkg 
ngjkg 
ngjkg 
r:Jg/kg 
:::Jgjkg 
:-:g/kg 
::::::r/}:g 
:-:-.g / r:e< 
2gn:s 
~.g / }:q 

''-~':::' -'..:.... .... ..._.._J 

:.c.-:.-~: 



semivolatile organic Cocpounds - EPA Method 8270 

Client: Soil ~ech 
Client sanple ID: 13.23-~6532-2-:!(0) 
VISTA Sample ID: 93575~-004* Sample Type: ~aste 
Date Sampled 01/13/93 Date Received: 01/13/93 
Date Extracted: 01/1~/93 Date Analyzed: 01/26/93 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)meth~ne 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphe~o: 

2-Methylnaphthalene 
Hexachlorocyclopentadie~e 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthe;,e 
2,~-Dinitropheno: 

~-~;itrophencl 
Dii:enzofur3.r. 

* ~-o·N·er P!1ase 

Reporting 
Result Limit 

1,300 
< 
< 
< 
< 

(68}** 
< 

(36)** 
< 

(33)** 
< 
< 
< 

(21) ** 
< 
< 

(170) ** 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

100 
100 
100 
100 
100 
200 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
500 
100 
100 
100 
100 
200 
100 
200 
100 
100 
100 
100 
:.oc 
5·)() 

:Jo 

Units 

mgjkg 
mg/kg 
mg/kg 
mgjkg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mgjkg 
mg/kg 
mgjkg 
mgjkg 
rag/kg 
r:~g I J....-g 
mgjkg 
rngjkg 
rngjkg 
mgjkg 
mgfkg 
:ng/kg 
ragjkg 
mgjkg 
mgjkg 
ngjkg 
rngjkg 
~gjkg 
r.\g j}:g 
rngjkg 
ngjkg 
ngjr:g 
~g/kg 

:..g I kg 
:Jg j}:g 
.:7-g/kg 
":'.gjkg 
::-.g/}:·::; 
-~ I t~r. 
•·'"j / , .. ~ 

** Detec~ed bela~ ~ap~~~~~g ~i~i~; qua~tita~~~G ~a; be unrel~ac~~
< = Co~pound ~ot de~e~~~J 1~ or abc'le tje !is~ed ~epor~ing ~i~~:. 



Scmivolatile Organic ~ompounds - EPA ~ethod 8270 

VISTA Sample ID: 935754-CO~* 

Analyte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Bis(2-Ethylhexyl} Pht~alate 
Chrysene 
Di-n-octyl Phthalate 
Benzo{b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracer.e 
Benzo(g,h,i)perylene 

Surrogate Recoveries 

Nitrobenze:~e-d5 
2- F luorob i.pher:/ l 
Terpheny 1-dH 
Phenol-d6 
2-Fluorophenol 
2,~.5-Tribr~~aphe~o~ 

Reporting 
~esult r irnit 

< 100 
< 100 
< 100 
< 100 
< 100 
< 500 
< 500 
< 100 
< 100 
< 100 
< 500 
< 100 
< 100 
< 100 

lOO 
< lOO 

:_oo 
' 280 

.; :.oo 
< lOG 
< 100 
·< 100 

/ :. :.:J 
' 1.. o c~ 

:._ .>J 

' l JtJ 
/ :oc 

: :: tj 

mg/kg 
mgjkg 
mg/kg 
rngjkg 
mgjkg 
mgfkg 
rngjkg 
mgjkg 
mgjkg 
rngjkg 
rng/kg 
rngjkg 
rngjkg 
r.lgjkg 
mgfkg 
rngjkg 
r..gjkg 
r..gjkg 
r.gjkg 
:::~gj}:g 

r.lg/!~g 

rngjkg 
::-.gn:g 
:..g I }:g 
;:-,gjkg 
r..g /}:g 
::-,g I }:g 
::-.g I }:g 

32-:.:3 
...... - ~ . . 
~;-..:.....:...~ 

32-:2: 

1 ·- .. - ---- ,. --' - ..... -



-------------~--~ 

QUALITY ASSURANCE 



Clien~: s~:l ~ec~ 

Client Sa~ple I~: 

VISTA Sanple IO: 93575~-32.2-r.:: 

Date Sanpled NA 
Date Extrac~ed: 01/13/03 

Analyte 

TRPH 

, .. .... -·. -- t. ~ _..._-
- _i ._,- - :.. . - - :: ~-~ ;_ - -

< ......, -.,-Y" -· ·- .; 
- ...... ···!.- ...... _ ..... _.... 

Sa~ple Type: S~il 

Da~e Rece!'.·ej: ~::\ 

8cte . .:..r.a:yzed: -::l/.:~.:"·:·3 

?esult 

< 

Rep::;rtir:g 
Li:-::it 

~0 ng/k-::-



Q~ality ~3s~ra~s~ 

Total Recoverable PetroletL:J W:'drocarbons - EPA ~!ethod 4!8.:. 

Matrix Spike Recovery and Precision 

Client: Soil Tech 
Client Sanple ID: NA 
VISTA Sanple ID: 935754-BLS? 
Date Sampled NA 
Date Extracted: 01/18/93 

Spike 
Added 

Compound (rng/ka) 

TRPH 250 

Spike 
Added 

Sa~ple Type: Soil 
=~~e Received: NA 
Date A~a!y~ed: 01/:3/93 

Sample ... 15 QC 
Cone. Cone. MS L1nits 

(rng/kg) c~a/ka) % Rec % Rec 

NO 19~ 78 75-125 

!·!SO QC 
Cone. ~·~S!) Li::1its 

Conoound r ';.'.C i }:a~ { ~s '~:a 1 ~~:: ?e..: ?PD ?.?!) ": r-; -~~. -

TRPH 25') , . 
") 0 .!.5 ~-

... 
-- -

1;;.,. == ~:c:. .-\p!)~~--=~;::_ .. 2 

~: D == ~; o:. :;·-:: :.-2 ~ ~ ~:: :: 

~SJ xa:~ix S?i~~ :~~~~~~:~ 

R?D RQl}ti~0 =0~:~~: ~~~~0~~~=~ 

-



CLien~: Soil ~ech 
Client Sample ID: NA 

Polychlorinated Biphecyls 
EPA Method 8080 

VISTA Sample ID: 93575~-Blank Sanple Type: Soil 
Date Received: ~A Date Sampled NA 

Date Extracted: 01/21/93 C~~e Analyzed: 01/22/93 

Analyte 

PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

Surrogate Recoveries 

Dibutyl Chlorendate (DBC) 

·':'. -: ~; 0 t :\ p p :. i ::: .J. b :. '-.:: 
~~~pound ~o~ de~e~~~J ~~ 

Result 

< 
< 
< 
< 
< 
< 
< 

.:.:s 

Reporting 
Limit Units 

3 mgjkg 
3 mgjkg 
2 mgjkg 
1 mgjkg 
' mgjkg ~ 

l mgjkg 
l mgjkg 

QC Lin its 

2~-15·~ 



Quality Assuran:e 
organochlorine Pesticides - Method soao 

Matrix Spike Recovery and Precision 

Client: Soil Tech 
Client Sample IO: NA 
VISTA Sample ID: 93575~-BLS? 
Date Sampled NA 

Sample Type: Soil 
Date Received: ~A 

Date Extracted: 01/21/93 Date Analyzed: 01/22/93 

Spike Sample MS .QC 
Added Cone. Cone. MS Limits 

Compound (mg/kg) (mg/kgl Cmg/kgl % Rec % Rec 

gamma-BHC (Lindane) 0.2 NO 0.191 96 36-122 
Heptachlor 0.2 NO 0.183 92 42-126 
Aldrin 0.2 ND 0.154 77 39-11-: 
Dieldrin 0.5 NO 0.472 94 43-105 
Endrin 0.5 NO 0.469 94 35-136 
4,4'-00T 0.5 rm 0.371 74 22-1·~'5 

.3pir:e \f.:::"" - ~ 
••~L .. ~ 

. .;dded Cone. ~~so :_L~i ~-.._..:;: 

Compound _:'~_atka) (::-ta /J.:gl .;. Rec RPO RPD -- _ _j_:~~~ , .. 

gamma-BHC (Lindane) 0. 2 0 197 99 ,j 12 26- ---
Heptachlor 0. 2 0 186 93 1 

, ~ .,_ ~ ·-. ·r-:- - -· 
Aldrin (' ~ 0. 15.3 - ' _, ,;; ~ ,;, "-"' -· -
Dieldrin ~~ 3 - ~3] ~:-. - J --· - I ..: - ·-
Endrin ~~ 5 0 ~ - n '=1 -: :s-: -~ .. -
4 • I -DDT ·J G .. ~ ... - - - "'-' 

... . :') j I~ 0 ~ ·- .. 

!i;... :-· ~lot ;. .. pplic.J.t·l~ 
~;2 ~lot Detected 
~s ~atrix Spike 
~SJ ~atrix Spike Dupl~=a:~ 
??~ Relati~e ?ercent ~i~~~~e~=e 



Volatile organic c~=pounds - EPA Method 8240 

Clie~~ Sa~ple ID: ~A 

·: I 5 T .; S a n p l e I D : 9 J 5 7 5 4 - i3 l c. :: :-: 
Date Sampled : NA 
Dc.te Analyzed: 01/26/93 

Analvte 

Chloromethane 
Brornornethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethenes, total 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
~: i :-:y l Acetate 
Brorr.odichloromethane 
1,2-Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibronochloronethane 
l, :,2-Trichloroethane 
Be~zene 

C~s-1,3-Dichloropropene 
2-Chloroethyl ~inyl Ether 
3r:J::;ofor::; 
~-~ethyl-2-?entanone 

2-:-iexanone 
Tetrachloroether.e 
l,l,2,2-Tetrc.chloroe~hane 

"I"oluene 
Chlcrobenzene 

.. _' ~ ~ i""' 1 -.,- .-. _:) +-;..., ':l n c._ .-i .. ·- ~ -·- .. - - -·- - ~.'- .. - -· ~ 

, .. . . :"'. 

3a::;ple T;pe: ~ater 

~ate Received: NA 

Reporting 
E_nsu lj; Limit 

< 
< 
< 
< 
< 

(4.6)* 
< 
< 
< 
< 
< 
< 

- ...... -.. 

10 
10 
10 
10 

5 
100 

5 
5 
5 
5 
5 
5 

100 
5 

50 
5 

50 
5 

ug/L 
ugjL 
ugjL 
ugjL 
ugjL 
ugjL 
ug/L 
ugjL 
ugjL 
ugjL 
ug/L 
ugj I. 
ugjL. 
ug/L 
ug/L 
ug,II. 
ug/L 
ug;--:_ 
ug/L 
ugjL 
ug/~ .. ,... 
~':J' --

u.g;:_ 
ug / ~
ug;--:_ 
ug;'::. 
ug/L 
ug/L 
Ug/ ::. 
u.g/~ 

·...:g: =-
ug. ::_ 
'.JC I: . 
.. -,.. 
--"' -4 , ~--

...... _ . ..., ... ~:--
~-:::...___ ___ ·_..:_~~- _ .... _=----



volatile organic cocpounds - EPA Method 8240 

Client: Soil Tee~ 
Client Sample ID: ~A 
VISTA Sample ID: 93575~-B!a~~ 
Date Sampled : NA 
Date Analyzed: 01/27/93 

Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethenes, total 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
carbon Tetrachloride 
Vinyl Acetate 
Brornodichlorornethane 
1,2-Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochlorornethane 
1,1,2-Trichloroethane 
Benzene 
Cis-1,3-Dichloropropene 
2-Chloroethyl Vinyl Ethe~ 
Bromoform 
~-Xethyl-2-Pentanone 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroe~~3r.e 

Toluene 
Chlorobenzene 
Ethylbenzene 
St.yrene 
x::·lenes, total 

Surrogate Recove~i~3 

~ol ~ene-d8 
~-3~J~ofluorober.ze~e 

l,2-Dichloroetha~e-d~ 

= ~Jot Applicable 
~ Jetected belo~ reporting , ~-,-. 

J.. .J..;. •• ~ ~ f 

Sa~ple ~ype: ~a~e~ 

Date Received: ~A 

Reporting 
Result Limit 

< 10 
< 10 
< 10 
< 10 
< 5 

(7.0)* 100 
< 5 
< 5 
< 5 
< 5 
< 5 
< 5 
< 100 
< -. 

~ 

< :; 

< 50 
< :J 

< 5 
< 5 
< 5 
< -
< :, 

< :;, 

< :;, 

< 10 
< 5 
< -" ~.; 

< :: r, 
.-'V 

< 5 
< ~ 

< -
< ~ 

< ~ 

~ 

< ;--

r...:nits 

ug/L 
ug/L 
ug/L 
ug/L 
ugjL 
u9/L 
ug/L 
ugjL 
ug/L 
ug/L 
ugjL 
ug/L 
ug/L 
ug/L 
ugjL 
ug/L 
ug/L 
ug/L 
ug{L 
ug/L 
ugjL 
•..:.g;:... 
ugjL 
ug,1L 
ug/L 
~g/:... 

:Jg/:... 
ugjL 
t.:.g/L 
ug;'L 
t.:.::;;::., 
,,,..,; ... 
_.. ~ .' -
;_;_g/"" 
·_;_g,:... 
·....:..c; /:... 

'- 1- • 

....__::._~.:.-~-~~-~.-:--> 



Qua:ity Ass~~ance 
Volatile Organics - E?~ ~ett=d 8248 
Matrix Spike Rec8~er~ ~nd Precision 

Client: Soil Tech 
Client Sanple ID: !:.:.. 
VISTA Sanple ID: 93575~-BLS? 

Date Sar;:.pled : t:;. .. 
Date Analyzed: 01/26/93 

Compound 

1,1-Dichloroethene 
Benzene 
Trichloroethene 
Toluene 
Chlorobenzene 

Cor:mou:-:q 

1,1-Dichlo~=e~~e;.e 
Benzene 
Trichlo~cethe.:te 
Toluene 
Chlc~ober.z .::::--.·.:? 

"/ -: .-.. •• ~..J 

~~~ 

- • t ......, ·-... --
·' ·-' .... 

Spike 
Added 
(Uq/ L) 

50 
50 
50 
50 
50 

50 
50 
:. •....! 

Sa~;:le ~:~:·;:'~= ~-:2~0~-~ 

Da.~e ?-:-2:=o:·:0:i: ::.::... 

Sar.-.ple :·!S 
Cone. Cone. NS 

(ua /Ll (Uq/ L) ~ , Rec 

NO ..;5.4 91 
NO 50.2 100 
~:0 .~ Q 

'<0-~ 9~ 

t:o ~9.6 99 
i:D '.... -·r ,j • ::> 87 

--~ / ... ' 

'.) 

;: ,- ; 
.J'-". 

"-t ._ • -

cc 
Li:;;its 

% Ro~ _._ 

60-113 
88-111 
56-115 
:;~-"!.l.J 

37-11:..1 

-... --

' ' .l. - ._)'_..- ~-

-:0- . 

_-



Quality A~surance 
Vclatile cr;anics - EPA ~ethod B24S 
~atrix Spike Recovery and Precision 

Client: Soil Yech 
Client Sa::1ple ID: :: .. :... 
VISTA Sa~9le ID: 93575~-BLS? 
Date Sampled : ~;;., 

Date Analyzed: 01/2~/93 

Compound 

1,1-Diehloroethene 
Benzene 
Triehloroethene 
Toluene 
Chlorobenzene 

Connour.d 

1,1-Diehloroet~e~e 

Benzene 
Tr ichloroetr.e~-2 
Toluene 
Chloroben:::-2:-:-2 

r:;... ~;o: .:..pp~.:..:.3t:--~ 

~lD = ~;c~ :·e~~~c::.e:~i 

MS ~3t~ix S~i~~ 

Spike 
Added 
(ug/L) 

50 
50 
50 
50 
50 

Spi~:e 
.:..d. Jed 

50 
50 
50 

"· ·' 

MSD = ~at~ix S~i~e =~~-:~]:~ 
RPD Rel3t~~~ ~~~:~~t :~~~~~~:-::e 

Sample T~pe: ~3te~ 
Date Rece i ':e i: ~:.:... 

Sample 
Cone. 

Cug/L) 

NO 
ND 
NO 
ND 
ND 

MSu 
Cone. 

r :..:a I L1 

51 9 
59.3 
41.6 
55 3 
~5 9 

:~!S 

Cone. 
(UgJL) 

50.3 
5~.7 
.. .., ? 

"'1 ....... 

5~.6 

~~.2 

;_ C.=.. ..... 
---

10~ 

119 

:·rs 
s, 
~ Ree 

101 
109 

" ~ 00 

109 
" ,.., c..:. 

!.G 
6 

QC 
Lir.li t.s 

% Ree 

60-113 
88-111 
S6-ll.5 
,... . -, , -;' o .. __ , 

37-ll!J 

r~ .J- :._- -· 
35-l:. ... 



-------------

Semivolatile Organic Compounds - EPA Method 8270 

Client: Soil Tech 
Client Sample ID: ~A 

VISTA Sample ID: 93575~-Blank 
Date Sampled NA 
DatP Extracted: 01/1~/93 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-proprlamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenze~~ 
Naphthalene 
~-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-J-methylphe~ol 

2-Methylnaphthalene 
Hexachlorocyclopentad~e~e 
2,~,6-Trichlorophenol 
2,~,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dinethyl PhthaLate 
Acenaph th}·len·2 
:3-~l"i troani Lne 
.;ce:~aphther.e 

2.~-Dinit~c?~e~=: 
~ -~; i t.r-ophe!1c ~ 
~ .!. t e ~ z .J ~ u ~ .J :; 

' .. ... -. 

Sample Type: Soil 
Date Received: ~A 
Date Analyzed: Ol/26/93 

Result 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 

< 
< 
< 
·~ 

< 

P.eporting 
L.!..mit 

330 
330 
330 
330 
330 
660 
330 
330 
330 
JJO 
330 

330 

330 
JJO 

::..,700 
330 
JJO 
230 

~~6() 

JJO 
-:- ;:IIJ 

-· ,) '-

~· ' .: 

- _) 

ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugfkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugj}~g 

~gjJ.:·; 

ug I }:g 
ug/}:g 
ug jJ.:g 
ugjkg 
ug(kq 
ug 1 i:; 
ugj}::; 
ug I~:=! 
Ug/~:,.; 

ug;kg 
ug / ~:; 
:Jg / L; 
ug/ J.:g 
ug;kq 
ug I !:g 
ug / :..:::; 
'.19/'r:-:J 
>...:g / :.::; 
ug / }::: 
ugf:.:~_: 

ug; :.::; 

__ ;_ 



~emivolatile Organic Compounds - EPA Method 8270 
=~:-:~ ::-:,..:ed) 

VISTA Sarnple I0: 93575~-Blank 

Analyte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Oiethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phtha~a~e 
Chrysene 
Di-n-octyl Phthalate 
Benzo{b)fluoranthene 
Benzo(k}fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,J-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo{g,h,i)perylene 

Surrogate Rec~veriA§ 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d6 
2-fluorophenc::. 
2,~.6-T~ibro~op~enoi 

< Cv:::po:.;;: :i 

Result 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

100 
105 
116 
100 
9l 

J.OO 

Reporting 
Limit Cnits 

330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ugfkg 
330 ug/kg 

1,700 ug/kg 
1,700 ug/kg 

330 ug/kg 
330 ugjkg 
330 ug/kg 

1,700 ugjkg 
330 ugjkg· 
330 ugjkg 
330 ugjkg 
330 ugj}~g 

330 ug/kg 
330 ug/}:g 
660 ug/kg 
330 ugfkg 
330 ug/kg 
330 ugfkg 
330 ug/~:g 
330 ugjkg 
330 ug I }:g 
JJO ugfkg 
320 ugjkg 
JJO ugfJ.:g 
.... ...., r. 
_; J - :..;g / }:g 

·:C r i~i t.S 

35-93 
2/-99 
57-100 
26-102 
1-5-9'7 . - . ~ . . --- ~ J-



--- -~--- -------

Semivolatile Organic Cocpo~nds - EPA ~e~hod 8270 

Client: Soil ~ec~ 
Client Sample ID: ~A 
VISTA Sample ID: 93575~-Blank 
Date Sampled NA 
Date Extracted: 01/1~/93 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propyla~ine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylpheno~ 

Benzoic Acid 
Bis(2-Chloroethoxy)cethane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
~-Chloro-3-methylphenc~ 

2-Methylnaphthalene 
Hexachlorocyclopentad:e~~ 
2,~,6-Trichloropher.o~ 
2,~,5-Trichlorophencl 

2-Chloronaphthalene 
2-Nitroaniline 
Di~ethyl Phthalate 
Acenaphthylene 
.:>~h troan i 1 ine 
.\cenaph ther.e 
:.~-Dinitropr.e~c~ 
.; - ~l i. tropheno l 
J :_ :Cen:::o ~urar. 

Cc~pour.d not detected a~ 

Sa~ple T;pe: Waste 
Date Received: 01/13/93 
Jate Anali~ed: 01/26/93 

Result. 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 

Reporting 
Limit 

100 
100 
100 
100 
100 
200 
100 
100 
100 
100 
100 
100 
100 
l.OC 
lGC 
100 
soc 
lOC 
100 
100 
:'JO 
200 
:.Jo 
200 
100 
100 
10·:' 

:.co 
:o= 

::.. • -' 'J 

units 

rngjkg 
rngjkg 
rngjkg 
mgjkg 
mgjkg 
mgjkg 
mgjkg 
mgjkg 
mgjkg 
mgjkg 
ngjkg 
rr.gjkg 
mgjkg 
mgjkg 
mgjkg 
ng/}~g 

ngjkg 
mgjkg 
ngjkg 
ng/kg 
ngjkg 
r.,g /kg 
wg/kg 
r:-.gjkg 
ng/kg 
:::":gjkg 
;:-;gjkg 
wg I }.:g 
=::g/kg 
::-.g/k.g 
:-::g;ks 
::-.g,'~:c; 

:::1g,.'kc; 

:-:.-:; 1 r:c; 
::-:g/}:~ 



semivolatile orqanic compounds - EPA Methcd 8270 
~ .::or1~i~'.l~::!: 

VISTA Sa~ple ID: 93575~-Blank 

Analyte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo{k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrer.e 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Surrogate Recoveries 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d6 
2-Fluorophenol 
2,~,6-Tribro~ophe;,~~ 

Result 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
: 

< 
< 

; .; 
~ 0 I 

l .., 
- J 

·' 
~ 
~ 

9 l 
~ ..... 

S; 

~ 
.:.: 

·; 

;; 

'· 

Reporting 
Limit 

100 
100 
100 
100 
100 
500 
500 
100 
100 
100 
500 
100 
100 
100 
100 
100 
100 
200 
100 
100 
100 
100 
100 
100 
100 
100 
lOG 
100 

L·ni ts 

mgjkg 
mgjkg 
mgfkn 
mgjkg · 
mgjkg 
mgjkg 
mgjkg 
mgjkg 
mgjkg 
mgfkg 
mgjkg 
mgjkg 
mgjkg 
mgjkg 
mgjkg 
r:tgjkg 
ngfkg 
::-.gjkg 
mgjkg 
r.~gjkg 

mg{kg 
ngjkg 
r.:gjkg 
ngj ~:g 
u:gjkg 
::-:gjkg 
I7ig/f:q 
ng /Z.:~_t 



Quality Assurance 
semivolatile Organics - EPA Method 8270 

Matrix Spike Recovery and Precision 

Client: Soil Tech 
Client Sample ID: NA 
VISTA Sa~ple ID: 935754-BLSP 
Date Sampled NA 

Sa~ple Type: Soil 
Oat~ Received: NA 

Date Extracted: 01/14/93 Date Analyzed: 01/26/93 

Compound 

Phenol 
2-Chlorophenol 
1,4-0ichlorobenzene 
Oi-n-propylnitrosamine 
1,2,4-Trichlorobenzene 
4-Chloro-J-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-0initrotoluene 
Pentachlorophenol 
Pyrene 

Co~oound 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
Di-n-propylnitrosarnine 
1,2,4-Trichlorobenzene 
4-Chloro-3-rnethylphenol 
Acenaphthene 
.; -~i i tropheno 1 
2.~-DinitrQtoluene 

Pentachlorophe~o: 

?·:rene 

~; J~ .: ... pp ~ .:_ :=Jt ~(: 
- ~io~ Oetec~ed 

~·~ ~ - ~·~ 3. t ~ i x s p ike 

Spike 
Added 
(ug/kg) 

3330 
3330 
1670 
1670 
1670 
3330 
1670 
3330 
1670 
3330 
1670 

Spike 
Added 
(Uq/kq) 

3330 
3330 
l670 
1670 
1670 
J330 
1670 
3330 
i.670 
3330 
1678 

~~- ~~:~ix Sp~~e Du~l~c3~~ 
~~:,-:~~ ~er=e~~ ~i ~~~~e~~~ 

Sample 
Cone. 

(ug/kg) 

NO 
NO 
ND 
NO 
NO 
ND 
NO 
ND 
NO 
NO 
t;o 

~SD 

Cone. 
,·ug/kg) 

4000 
.3340 
1400 
lSoSO 
1310 
2970 
14/;J 
JJ-50 
15~lQ 

32~0 

lSE. J 

MS QC 
Cone. MS Limits 

(Uq/kq) % Rec % Rec 

3800 114 20-96 
3050 92 24-99 
1330 80 28-95 
1480 89 22-112 
1200 72 23-115 
2740 82 21-11'";' 
1380 83 22-1--;..;. 
3010 90 10-126 
1..:.20 85 10-1_2-;" 
2860 86 ::.0-lJ::' 
1460 87 ~~0-2_2-.. 

'" x-
HSD Li~it.s 

~ , Rec RPD ?.?0 i_Ps:_.~ 

120 ::, ~·:'-::-.. 
100 " J 

~- .:.. ~ -:-· :· 
" . 5 2 .; -=·:: ·:)"'! 

93 ..., ., 
~- - .. -..., .. _ 

~" 8 ~~ I) 23-=-~~ I 0 

89 ·~ .2 IJ c:.....:...-~...:_ 

.ss 6 -.~ 

. .:.... -~· ~.:..- ~ ·: 

101 12 3 :· 4"' .. -
..;.,. ~ .. .:- .... "·. 

95 ' , ... :_ ·'J- 2. ~~ ·.· 
97 2.2 - ·- ,_ 

L 

::"} 5 'j "": ~-. 

__ / 



·' 

Quality Assurance 
Semivolatile Organics - EPA Method 8270 

Matrix Spike Recovery and Precision 

Client: Soil Tech 
Client Sample ID: NA 
VISTA Sample ID: 935754-BLSP 
Date Sampled NA 

Sample Type: ~aste 
Date Received: NA 

Date Extracted: 01/14/93 Date Analyzed: 01/26/93 

Compound 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
Di-n-propylnitrosamine 
1,2,4-Trichlorobenzene 
4-Chloro-J-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

Compound 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
Di-n-propylnitrosa~ine 
1,2,4-Trichlorobenzene 
4-Chloro-3-rnethylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-0initrotoluene 
Pentachlorophenol 
Pyrene 

~;ot Applicable 
- ~;at Detected 
== ~~atr ix Spik~ 

Spike 
Added 
Cmg/kg) 

400 
400 
200 
200 
200 
~00 

200 
~00 

200 
~00 

200 

Spike 
Added 
(mg_lkgl 

..;oo 
~00 

200 
:::co 
200 
~00 

200 
~00 

2GO 
..;oo 
. ' ' ... ~ ..... ""' 

~~D 

:·1S 
~·!SO 

R?C 
Matrix Spike Dup!i=~~e 

~ Relative Perce~t 8i::ere~c~ 

Sample 
Cone. 

Cmg/kg) 

ND 
ND 
NO 
ND 
ND 
ND 
NO 
NO 
NO 
~m 
~;o 

~!SO 

Cone. 
( mg O:g} 

5~0 

-~ 3:, 
199 
18~ . '"' .:..oo 

37::} 

209 
'l'C, 
.J~~ 

1 ..., ... 
-00 

36.; 
") . -...... ;) 

MS QC 
·Cone. MS Limits 
Cmg/kgl % Rec % Rec 

469 117 26-90 
355 89 25-102 
188 94 28-10~ 

133 67 41-126 
173 87 38-107 
319 80 26-103 
196 98 31-137 
248 62 11-11~ 

15~ 77 28-89 
297 74 17-109 
202 101 35-1~::? 

QC 
MSD Limits 

% Rec RPD RPD % Re~::;:. 

1..,-..);) 1~ 35 26-S·: 
110 21 50 25-:~ .. 
101) G 

.,..., ""' "' .. ~ . 
~I ...: :)- ... - ' 

92 :::1 JS ·~ 1-l =- ._ 

9~ 23 ~ -. . - ·-
·=· ..:,-;,- - -

9~ 
, ~ 
.._') 33 26-::.·: . 

105 19 .., , - ~ - -
J.. ~-

.... - -.. 50 .. . -::> I .j'T .._.._ 
~ . .. 

.... . 2:} ,4 ""; 2s-·: :-':J'T .... 
01 -. . . - 1-:- .. --. -- "-:: 

:.o.s 3 ~~ 2 5- :_ ·~ •y 



Gra~i~etric - ~=~ifie~ E?~ ~ethcd 907J 

Clier.~: S0il Tech 
Clien~ Sa~ple ID: ' .. .. 4.--. .. 

VISTA Sa~ple ID: 93575~-3!3~~ 
Date Sa~pled : NA 
Date Analyzed: 01/15/93 

.3~~.;:·-=.e 7'/0e: S:J.:.l 
:;3:e R~cei\.'e·j: :;.; 

------------------------------

:=:eporti~g 
Analvte ;: e s 1...~ : t. L i r. i t 

Oil and Grease < 50 

... 

.. ' .~·. 
.-

r.:gjkg 



Q~ality Ass~~~~=~ 

Oil and Grease - Modified E?A ~eth:d 9070 
~atrix Spike Recovery anj ?recision 

Client: Soil Teet 
Client Sanple !D: !L; 
VISTA Sa~ple ID: 93575~-3LS? 
Date Sa~pled : NA 
Date Analyzed: 01/15/~3 

Compound 

Oil and Grease (Motor Oil) 

Co:~mound 

Oil and Grease (~otc~ Cil) 

~: :\ == ~: ::; :. :-\:- p : :. :: ::. :: : ·~ 
~;o == !:o:. S·e~~:::~~:.! 

~s - ~3~~ix 5~~~~ 

Spike 
Added 
Cmg/kg) 

510 

Spike 
Added 
(;.1q/kql 

- ~ 'l 
:lt)J 

XS2 ~a~~.:.x ~~.:.~~ =-~--:.::J:c 
R?D - ?ela~ive ?e~~e~: :~~~e~e~~e 

Sa~~:e :~pe: Soil 
Da~:e .Rece.:.·:~d: f:.; 

Sa;.:ple :-~S 

Cone. Cone. HS 
(r:lq/ka) (r:1o/ka) % Rec 

ND 533 105 

NSD 
Cone. :·:SD 

r:..an:a.L !?.; Ree 

603 -- . 

QC 
L·i~its 

% Rec 

35-141 

QC 
Li:-:1its 

RPD s-, ?e:.:: 

~-
_; I 
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HAZEN RESEARCH, INC. 
4601 Indiana St.· Golden, CO 80403 
Tel.: (303) 279-4501 ·Telex 45·860 
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Ia. No. OiiiO Tlrno ~ornp Grab Station locution 

1<> 

No. of 
Containers 

u,, ~e\ [-/1-'13 
CHAIN OF CUSTODY RECORD 

... -~ 
,J ' . ..... 

J 4--

'f ..._, C) 

0 --~ 

J ->1 
0 ~ 
> - f 
V) vi Romarks 

·-
(j_ \.l) rQ 0 ~ 

c'i.. c. 1- 0 -::::. 

1 "d. 1 -:. 'f ~ ~ ~ ·1 ~-1 -:-_ ~- i -- ----------- -~ X 
)( 
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I - t 
I 
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i·c .. ,.I.L,, 
\_I 
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_5,_ -~~ __ ~ _:_.f;.?..d~:·~ __ ~~J!~: _a.,~ I}~:: 1 s- . ). ~ ~I ~ j _ rl. · l. - :3 ). d 
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IS .u 

Date/Time 
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1 1 
- L I _ (_~"":J }_ 

J I (I oJ \ 
---- ,.1 
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~h.-~ 
Received by: (Signaturo) 

Oate/Timo Recetved lor laboratory by: 
(Signaturo) 
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··· -~---L~~ 

\ -\ )\ ----- ---- '---

~ -Mlc f.~ .. ~, -~d~~·..j __ ~~< .. , 
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VISTA 
Laboratories Inc. 

- ~-.... ~ - . .. " 

-
: .. :. :. ~ . ·-

Mr. Roger Nielson 
Soil Tech 
6300 South Syracuse 
#300 
Engle\'.·ood, Colorado 80111 

Dear \fr. ~i~lson: 

----------------

RC:CC:IVEO 

MAR D 2 1993 

CANO~!E-CORPORATE 

l~nclos~d are th~ r~suit~ f~dnl the analysc:s t)~· six soil samples ~!!ld r~_)L~r 

waste samples. rcl'~i\·~d t'n l:tnuary ~1/. IYY3. fur the determination ur" tt.,tal 

recovcrahle pctrokum hydroc:1rhons. ,)jJ ~mJ grease. polychlorinated hiphenyis. 

volatik organic compounds. semivolarile organic compounds and TOC. Pkasc 

f~d free to call if you have any questi~,ns regarding thc::ie analyses. 

Sir.c~rch. 
I 

~- ,/ 
~---.~ ;· 

. -·-..::.,?:"-··-~-./~ 'J.-lf(_ 
j ~ • 

Robcrr J. Kc:ck 

Lahor~\tl)f!' Dire..:~m 

RJK.GT r: 
Enclosures 

G:!rY T<~rr' 

Q·,:::::ry .-\ssurancc: Dire,::''~ 



-------------------------------------

·--------- ----· --------

s~1mple Oescriptinn 

LaboratorY ID Client ID T\pe Date Rc(·eiH'(i 

935805-001 18.5-46532-3S-S I Soil OJ.:Y.tJ3 
935805-002 18.8-46532-4S-S 1 Soil 01 29:93 
935805-003 18.6-46532-3S-S2 H Soil 01,29/93 
935805-004 18.7-46532-3S-S2L Soil 0 L 29:93 
935805-005 18.9-46532-4S-S2H Soil 01.'2~. ')3 
935805-006 18.10-46532-4S-S2L Soil 01/29.'93 
935805-007L 18.67-46532-35-L I (W) Wast~ 01l29.'93 
935805-007U 18.67-46532-35-L I ( 0) Waste 0 1_.2993 
935805-00SL 18.910-46532-45-Ll ( w) Waste o u:::9, 93 
935805-00SU 18.910-46532-45-L I (0 l \Vasre ()] 29 ()3 



.~ 

Results and Discuso;ion 

VIST.-\ Project # 935805 

Si.x soil samples and four waste samples were recein=J on January .29. I tJlJ~. IlH 

the determination of total recoverabk petroleum hydrocarbons. oil and grease. 
polychlorinated biphenyls, volatile organic compounds. semivolatile organic wmpoundo; 
and TOC. The samples were analyzed according to the protocols described in USEPA 
SW-846, Test Methods for Evaluating Solid Waste, 3rd Ed and Methods for Chemical 
Analvsis of Water and Wastes, EPA-600/4-79-02. 

Quality Control (QC) results are reported for another client's sampks which 
were prepared and analyzed with these samples. Sample information for the QC 
samples is withheld to mainrain client confidenriality. 

VISTA samples 935805-003. -00-t -UllS J.nJ -OOt"i l your I D's 1 S.6-~os_;.2-3S-S2H. 
18.7--l6532-3S-S2L 1S.9-~6532-4S-S2H and lS.IO-.f65.~2--lS-S2L) were anai\'z~ti i•.'r 
TOC t)\.' Huffman Lah1'rdtt 'ries. In-:. Th.:i:- ~"i't~n i~ c~~-::,,seJ. 



Total Recoverable Petrole~ Hydrocarbons 
EPA Method 418.1 

Client: Soil Tee~ 
Client Sample ID: 13.5-~6532-35-s: 

Sa~ple Type: Soil VISTA Sample ID: 935805-001 
Date Sampled : 01/28/93 
Date Extracted: 02/09/93 

Date Received: 01/29/93 
Date Analyzed: 02/09/93 

Reportir.g 
Analyte Result Li!:lit Units 

TRPH 7,700 400 mgjkg 



simulated Distillation/Total Petrole~ Hydrocarbons 
GC/FID - ASTH 02887/COHS Method 

Client: Soil Tech 
Client Sample ID: 18.5-~6532-JS-Sl 
VISTA Sample ID: 935805-001 
Date sampled : 01/28/93 
Date Extracted: 02/08/93 

Hydrocarbon Boiling Point 

c7 98oc 
c, - 126°C 
Cg - 151°C 
c,o - 174°C 
c" - 196°C 
c,2 - 216°C 
c14 - 254°C 
c1s - 287°C 
c,, - 316°C 
c2o - J44°C 
c2,. - 391°C 
c2a - 431°C 
C32 - 466°C 
CJs - 496°C 
c,.o - 522°C 

c""' - s~soc 

Sample Type: Soil 
Date Received: 01/29/93 
Date Analyzed: 02/09/93 

% Eluting 

0 % 
12 % 
31 % 
47 % 
64 % 
72 % 
78 % 
80 % 
81 % 
82 % 
84 % 
88 % 
92 >. , 

lCO % 
100 % 
100 :; 



oil :1:1d Grease 
Gravioetric - Modified EPA Method 9070 

Client: Soil Tech 
Client Sample ID: 18.5-~6532-JS-Sl 

VISTA Sample ID: 935805-001 Sample Type: Soil 
Date Sampled : 01/28/93 Date Received: 01/29/93 
Date Analyzed: 02/08/93 

Reporting 
Analyte Result Limit Units 

Oil and Grease 4,700 50 rngjkg 



Total Recoverable Petroleum Hydrocarbons 
EPA Method 418.1 

Client: Soil Tech 
Client Sample ID: 18.8-46532-~S-51 
VISTA Sample ID: 935805-002 Sample Type: Soil 
Date Sampled : 01/28/93 
Date Extracted: D2/09/93 

Date Received: 01/29/93 
Date Analyzed: 02/09/93 

Reporting 
Analyte Result Limit Units 

TRPH 29,000 4,000 rng/ka 



Simulated Distillation/Total Petroleum Hydrocarbons 
GC/FID - ASTM 02887/CDHS Method 

Clien~: Soil Tech 
Client Sample ID: 18.8-~6532-~S-Sl 
VISTA Sample ID: 935805-002 
Date Sampled : 01/28/93 
Date Extracted: 02/08/93 

Hydrocarbon - Boiling Point 

c7 98°C 
Cs - 126°C 
c9 - 151°C 
c,o - 174°C 
c,, - 196°C 
c,2 - 216°C 
c,. - 254°C 
c,s - 287°C 
c,a - 316°C 
c20 - 344°C 
c24 391°C 
c2a 431°C 
c32 466°C 
c36 .;96"C 

c"o 522"C 
c« 545"C 

Sample Type: Soil 
Date Received: 01/29/93 
Date Analyzed: 02/10/93 

% Eluting 

0 % 
0 % 
1 !1, 

0 

7 % 
9 % 

10 0 -s 
99 % 
99 c __, 

100 % 
100 ,_ 

·o 

100 % 
100 3-, 
lCO ·~ 

lCO -
100 
liJO 



- - -------------------------------------

Oil and Grease 
Gravimetric - Modified EPA Method 9070 

Client: Soil Tech 
Client Sample ID: 18.8-~6532-~S-51 

VISTA Sample ID: 935805-002 Sample Type: Soil 
Date Sampled : 01/28/93 Date Received: 01/29/93 
Date Analyzed: 02/09/93 

Reporting 
Analyte Result Limit Units 

Oil and Grease 400,000 50 mg/kg 



Total Recoverable Petrole~ Hydrocarbons 
EPA Method 418.1 

Clie~~= Soil Tech 
Client Sample ID: 18.6-465J2-JS-S2H 
VISTA Sample ID: 935805-003 Sa~ple Type: Soil 
Date Sampled : 01/28/93 Date Received: 01/29/93 
Date Extracted: 02/09/93 Date Analyzed: 02/09/93 

Re!Jorting 
Analyte Result Limit units. 

TRPH < 40 mgjkg 



Client: soil Tech 

Polychlorinated Biphenyls 
EPA Method 8080 

Client Sample ID: 18.6-~6532-3S-S2H 
VISTA Sample ID: 935805-003 Sample Type: Soil 
Date Sampled : 01/28/93 Date Received: 01/29/93 
Date Extracted: 02/03/93 Date Analyzed: 02/03/93 

Reporting 
Analyte Result Limit Unit~ 

PCB-1016 < 3 mgjkg 
PCB-1221 < 3 mgjkg 
PCB-1232 < 2 mgfkg 
PCB-1242 < 1 mgfkg 
PCB-1248 < 1 mg/kg 
PCB-1254 < 1 mgjkg 
PCB-1260 < 1 mg/kg 



Volatile Organic Compounds - EPA Method 8240 

;::: l i e r.:. Sa::-. p l e : D : l. 2 . 6- ~ 6 5 J 2 - J S- S::: ;: 
·::;:s-;:-.; Sa:nple .:::D: 935205-003 Sa:7,ple .::-·:oe: so:.:. 
Date Sanpled : 01/28/93 Date Received: Oi;29/93 
Da:.e Analyzed: 02/10/93 

Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethenes, total 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochlorornethane 
1,1,2-T~ichloroethane 
Benzene 
Cis-1,3-Dichloropropene 
2-Chloroethyl Vinyl Ether 
Bror:10for::1 

2 -:-te:<ar.one 
Tetrachloroethene 
~' 1,2,2-~etras~lo~ce~ha~e 

Toluene 
c::lorobenzer.e 

St.·;::-ene 

-~o .:._ :..1er:e-.:i3 
~-3::-ono~l~orober.zer.e 

:,:-Jic::~aroethane-d~ 

Reporting 
Resul!; Limit Units 

< 
< 
< 
< 

( 12 0) * 
(5,400)* 

< 
< 
< 
< 
< 
< 

(l~Oj* 

(350)* 
< 
< 

< 
< 

I :. 2 ;j) ~ 
< 

1,000 
1,000 
1,000 
1,000 

500 
10,000 

500 
500 
500 
500 
500 
500 

lO,OOO 
500 
500 

5,000 
500 
500 
500 
500 
500 
500 
S•J 0 
50·=1 

:,ooo 
SOC' 

51 00>:• 
5,000 

=:co 
5 ;) '] 
5·]0 
500 

- - ., 
_)--

ugjkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ugfkg 
ug/kg 
ugjkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkq 
ugjkg 
•_:g I k:; 
ug;'K.g 
'.lg / K.g 
'.lg,n:g 
ugjkg 

•_:g;J.:c; 

c.:g/kq 
:_;,g l ~::: 

..lg/;.:~ 

...... ,-.. - . -.- -
~---~:-~___:__· ---~~ .·:· 

-- .. -, ---- -~- / . -' _, ........... 

,-;-.r ,- \.-• ~..; .,.....r·• 
..... -~-~'--··--· 

/ 



Semivolatile Organic Compounds - EPA Method 8270 

Client: Soil Tech 
Client Sample ID: 13.6-465J2-JS-S2H 
VISTA Sample ID: 935805-003 Sample Type: Soil 
Date Sampled 01/28/93 Date Received: 01/29/93 
Date Extracted: 02/11/93 Date Analyzed: 02/13/93 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropy1) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
J-Uitroaniline 
Acenaphthene 
2,~-Dinitrophenol 
~-~iitrophenol 
Dibenzofuran 

Result 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< = Compound not detected at or abo~e :~e 

Reporting 
Limit 

1,650 
1,650 
1,650 
1,650 
1,650 
3,300 
1,650 
1,650 
1,650 
1,650 
1,650 
1,650 
1,650 
1,650 
1,650 
1,650 
8,500 
1,650 
1,650 
1,650 
1,650 
3,300 
1,650 
3,300 
:,650 
1,650 
1,650 
1,650 
1,650 
3,500 
l,650 
'!.,650 

:_'-:; 5 c 
... - ,_, ... 
":. r :; ..._, . _; 

3 1 50·= 
- , '):: -' 

Units 

ugjkg 
ug/kg 
ugfkg 
ugfkg 
ug/kg 
ug/kg 
ug/kg 
ugfkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ug{kg 
ugjkg 
ugjkg 
ug{kg 
ug/kg 
ug{kg 
ug/kg 
ug{kg 
ugjkg 
ugjkg 
ug{kg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ug/kg 
'.lgjkg 
ug/kg 
ugfkg 
ugjkg 
ug(kg 
ug/kg 
ug/ r:~: 



Se~ivolatile Organic Coopounds - EPA Method 8270 

-------------------------------

Analyt~ 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidi~e 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Pht~31a~e 
Chrysene 
Di-n-octyl Phthalat3 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyre~e 

Dibenz(a,h)anthrace~e 
Benzo(g,h,i)perylene 

Surrogate Recoverie~ 

~~ i ~:::-obenz e:te-j5 
2- ~ luorobiphe:Y::' l 
Terphenyl-d 1 ~ 
?henol-d6 
:-;:~oropheno~ 

=.~.~-~~ib~o~cphe:to~ 

, -

~esu2t 

< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
<. 

< 

:.os 

?eporting 
I.i::Ji~ 

:.,650 
1,650 
1,650 
1,650 
1,650 
8,500 
8,500 
1,650 
1,650 
1,650 
8,500 
1,650 
1,650 
1,650 
:,650 
:.,650 
.:.,650 
:,.300 
:..,650 
.:.,650 
:.,650 
:.,650 
1,'350 
.:.,650 
:,650 

Ug,ikg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugfkg 
ugfkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ug/}:g
ugjkq 
~g/kq 

ug;'kg 
ugjkg 
ugjkg 
ugfkg 
ugjkg 
ugjkg 
ugjkq 
ug / t:q 
ug / ~:g 
·..:.g ;;.~q 

: ' -:.. !_ -



Total Recoverable Petrole~ Hydrocarbons 
EPA Method 418.1 

Client: Soil Tee~ 
Client Sample ID: 18.7-465J2-JS-S2L 
VISTA Sample ID: 935805-004 Sample Type: Soil 
Date Sampled : 01/28/93 Date Received: 01/29/93 
Date Extracted: 02/09/93 Date Analyzed: 02/09/93 

Reporting 
Analyte Result Limit Units 

TRPH < 40 mgjkg 



Client: Soil ~ech 

Polychlorinated Biphenyls 
EPA ~ethod aoso 

Client Sa~ple ID: 18.7-~6532-JS-S2L 

VISTA Sample ID: 935805-004 Sanple Type: Soil 
Date Sampled : 01/28/93 Date Received: 01/29/93 
Date Extracted: 02/03/93 Date Analyzed: 02.'03/93 

Reporting 
Analyte Result Limit Cni t_~ 

PCB-1016 < 3 mg(kg 
PCB-1221 < 3 mgjkg 
PCB-1232 < 2 mgjkg 
PCB-1242 < 1 mgjkg 
PCB-1248 < 1 mgjkq 
PCB-1254 < 1 mg/kg 
PC:B-1260 < 1 r:lgjkg 

-~ .-. .--- ...... ,... .. - ~..:. ~ '-·- - ..... ':: 



--------------

Volatile Organic Cc~pounds - EPA Method 8240 

Client: Soil Tech 
Client Sample ID: 18.7-~6532-33-52~ 

VISTA Sample ID: 935305-0G~ Sa~ple Type: Soi: 
Date Sampled : 01/28/93 Date Received: 01/29/93 
Date Analyzed: 02/10/93 

Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-0ichloroethane 
1,2-0ichloroethenes, total 
Chloroform 
1,2-0ichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-0ichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
tis-1,3-0ichloropropene 
2-Chloroethyl Vinyl Ethe~ 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
styrene 
Xylenes, total 

Surroaate Recoveries 

Toluene-d8 
~-Bromofluor~benzene 

1,2-Dichloroethane-i~ 

repo~:: i.;,q 

Reporting 
P.esult Limit 

< 1,000 
< 1,000 
< 1,000 
< 1,000 

(100)* 500 
(1,200)* 10,000 

(170)* 500 
< 500 
< 500 
< 500 
< 500 
< 500 
< 10,000 
< 500 
< 500 
< 5,000 
< 500 
< 500 
< 500 
< 500 
< 500 
< 500 
< 500 
< 500 
< 1,000 
< 500 
< 5,000 
< 5,000 
< 500 
< 500 
< 500 
< 500 
< 500 
< 500 
< s ') •) 

,_ -, 

- -...... -, * Detected below
= Co::1pound not de~e·~:.e·:: J-:. ·:::. · ~::-'J-:..re ~he ~ 

Units 

ugjkg 
ugfkg 
ugfkg 
ug;kg 
ugfkg 
ugfkg 
ugfkg 
ug;kg 
Ug/kg 
ug;kg 
ug;kg 
ugjkg 
ugjkg 
Ug/kg 
ugj~:g 

ugjkg 
ugj}<:g 
ugn:g 
ug;kg 
ugj}<:g 
ugjkg 
:.Ig/kg 
ug;kg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
'J.g /kg 
'.lg/ }:g 
'J.g,' ~:q 
ug I t:c; 
'.lq_/ ~:~T 
''~ :',. .... .-., ..... -: / ... -;; 

;:- :. - ~ - ~ .. 
_,-"' - ._ I 



Semivolatile or;anic co~pcunds - EPA Method a27C 

c:ier.~: ~oil Tech 
Clien~ sa~ple ID: 18.7-~~5~:-:s-s::. 

VISTA Sa~ple ID: 935805-00~ Sample T~pe: Sci: 
Date Sampled 01/28/93 Date Received: Ol/29j03 
Date Extracted: 02/11/93 Date Analyzed: 02/13/93 

Reporting 
Analyte Result Limit Cnits 

Phenol < 1,650 ugjkg 
Bis(2-Chloroethyl) Ether < 1,650 ugjkg 
2-Chlorophenol < 1,650 ugjk~ 
1,3-Dichlorobenzene < 1,650 ugjkg 
1,4-Dichlorobenzene < 1,650 ugjkg 
Benzyl Alcohol < 3,300 ugjkg 
1,2-Dichlorobenzene < 1,650 ugjkg 
2-Methylphenol < 1,650 ugjkg 
Bis(2-Chloroisopropyl) Ether < 1,650 ug,'kg 
4-Methylphenol < 1,650 ugjkg 
N-Nitroso-di-n-propyla~ine < 1,650 ug/kg 
Hexachloroethane < 1,650 ·.1g I kg 
Nitrobenzene < 1,650 ug(kg 
Isophorone < 1,650 ugjkg 
2-Nitrophenol : 1,650 ugjkg 
2,~-Dimethylphenol ~ 1,650 ugjkg 
Benzoic Acid 8,500 ugjkg 
Bis(2-Chloroethoxy)rnet~a~s < 1,650 ugjkg 
2,4-Dichlorophenol < 1,650 ugjkg 
1,2,4-Trichlorobenzene < 1,650 ugjkg 
Naphthalene 1,650 ug/kg 
4-Chloroaniline 3,300 ~~g / !:(J 

I 

Hexachlorobutadiene <' 1,650 u.g / r:g 
·.___/ 

4-Chloro-3-rnethylphe~c: J,JOO ~g ;r:g 
2-Methylnaphthalene 1,650 'J.g/kg 
Hexachlorocyclopentadis~0 l,65J ug i}:g 
2,4,6-Trichlorophenol ~ 1,650 t.:g /i~g 
2,4,5-Trichloropher.oi < ::.,650 u.g / !:g 
2-Chloronaphthalene ' 

.• 1,650 ug / ~:g 
2 -~H troani line / 3,500 :-lg / }:g 
Di~ethyl ?hthalate 1,650 L:.•=J / f:g 
Acenaphthylene ." 1,650 ~~ c; / J.: ?' 
J-~:itroaniline :~, 5·Y/ ' . --~ i ' .. -, 

- ~ j r .. ~ 
.:-. . ..:enaphthene ' 

... ... -- 1J:; / ~ .. : g .:._ I ~:) -

:,4-Dini~ropheno: s I 5 (J:=: :...:. ~! / :-: =_: 

~-~:itropheno::. 3 t 5 c ·~ ·_; ·=· / !-:.:: 
D ~t:.enzo:ura:---~ J.., "J :· ;J '..l ::: : :: ':~ 



semivolatile organic coopounds - t?A Method 6270 

VISTA Sa~ple ID: ~35305-0C~ 

Analyte 

2,4-0initrotoluene 
2,6-0initrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
H~xachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-0ichlorobenzid:~e 
Benzo(a)anthracene 
Bis{2-Ethylhexyl) Phthalat~ 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Surrogate Recoveries 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terpheny l-d 1" 

Phenol-d6 
2-Fluorophenol 
2,~,6-Tribronopher.o: 

.Reporting 
.::::esult Limit 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

"· 
< 
.: 

< 
< 
< 

•:;: 
.. 1' .... 

= • 

1,650 
1,650 
1,650 
1,650 
1,650 
8,500 
8,500 
1,650 
1,650 
1,650 
8,500 
1,650 
1,650 
1,650 
1,650 
1,650 
2.,650 
3,300 
l,650 
1,650 
1,650 
1,650 
:,650 
l,650 
:!.,650 
:.,650 
:..,650 
:. , 6 5·:i 

ug /j.:g 
ugjkg 
ugjkg 
ug(kg 
ug(kg 
ug(kg 
ug(kg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ug/kg 
ugj}:g 
ugj}:g 
ug /}:g 
ugj}:g 
ug;;.:g 
ugjkg 
ug j}:g 
ug/kg 
ug/i-:g 
ug / ~:g 
1J.:J I '::g 
t;g / }.:g 

~- ~-
..::I-;!·~ 

.... - .. ~ -

........ -. ... L. 



7otal Recoverable ?etr)le~~ Hydrocarbons 
EPA Method 418.1 

Client: Soil Tee~ 
Client Sanple ID: 18.9-~6532-~S-5:~ 

VISTA Sample ID: 935805-CG5 Sa~ple T~pe: Soil 
Date Sampled : 01/28/93 Date Received: 01/29/93 
Date Extracted: 02/09/93 Date Analyzed: 02/09/93 

Reporting 
Analyte Result Limit L"nits 

TRPH < 40 



Client: Soil Tech 

Polychlorinated Biphenyls 
EPA Method 8080 

Client Sample ID: 18.9-~6532-~S-S2H 

VISTA Sample ID: 935805-005 Sample Type: Soil 
Date Sampled : 01/28/93 Date Received: 01/29/93 
Date Extracted: 02/03/93 Date Analyzed: 02/03/93 

Reporting 
Analyte Result Limit Units 

PCB-1016 < 3 mgjkg 
PCB-1221 < 3 mgjkg 
PCB-1232 < 2 mgjkg 
PCB-1242 < 1 mgfkg 
PCB-1248 < 1 mgfkg 
PCB-1254 < 1 mgfkg 
PCB-1260 < 1 mg/kg 

·- above listed 



Volatile organic co-~o~~~s - EPA Method B240 

Clien:. Sar.:ple ID: lS.S--~6:.::.~-~ --.:::: .. 
VISTA Sample ID: 935805-005 Sa~p:e :~oe: Soil 
Date Sampled : 01/28/93 ~ate Received: 01/23/93 
Date Analyzed: 02/0/93 

------------------- ----· 

Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene. Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethenes, total 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Cis-1,3-Dichloropropene 
2-Chloroethyl Vinyl Ether 
Bronofor::-. 
~-Xethyl-2-?entanone 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroetha~e 

Toluene 
Chlorobenzene 
Ethylben::e!ie 
Styrene 
Xyle:tes, ::.o:.J.!. 

< 
< 
< 

(110)* 
< 

(1,800)* 
< 
< 
< 
< 
< 
< 

(2201 * 
< 

< 

< 

< 

Reporting 
Linit ':n i ~~ 

1,000 ug(kg 
1,000 ugjkg 
1,000 ugjkg 
1,000 ugjkg 

500 ugjkg 
10,000 ugjkg 

500 ugjkg 
500 ugjkg 
500 ug/kg 
500 ugjkg 
500 ug/kg 
500 ugjkg 

10,000 ugjkg 
500 ugjkg 
500 ug;kg 

:;,ooo ugjkg 
500 ugjkg 
500 ugjkg 
500 ug/ki~ 
500 ug,lkg 
soo ugjkg 
500 ug I ~:g 
500 ug/ kc; 
500 ug I J..:s 

~.ooo ug,tJ.:g 
51)0 '.lg 1 ;.:c; 

~ , c :::; .J ug / }:g 
s.coo uq /}:g 

soo ugn:g 
SQO ug / f:q 
S·)O ·Jg I }:g 
- - " Jl_;•_, ljg / }:~ 

SOC: '~q / f:c_: 
': ~ ~) ·~·-; /:::; 
: ·j:) · ... : --::; ... :: c; 

- ~ . - ~ - -
A...C-_::.::_--:·~--·-c __ ·.· -. 

') ~~. -

. -

I 
'---"' 



Semivolatile organic co~pounds - EPA Method 8270 

Client: So~l Tech 
Client Sample ID: 18.9-~6532-~S-S:H 

VISTA Sample ID: 935805-005 Sample Type: Soil 
Date sampled 01/28/93 ~ate Received: 01/29/93 
Date Extracted: 02/11/93 Date Analyzed: 02/13/93 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Hethylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)rnethane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-rnethylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,~,6-Trichlorophenol 
2,~,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroanil.i.ne 
.~cenaphthene 

2,~-Dinit=ophen~l 
4-~;itrophenol 

Dibenzofuran 

Reporting 
Result Limit 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

330 
330 
330 
330 
330 
660 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

1,700 
330 
330 
330 
330 
660 
330 
660 
330 
330 
330 
330 
330 

1,700 
330 
230 

1,-:--~o 

33C 
1,70-J 
1.,-:co 

~30 

Units 

ugjkg · 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugfkg 
ugfkg 
ugjkg 
ugjkg 
ugjkg 
ugfkg 
ugjkg 
ugjkg 
ugjkq 
ugjkg 
ugjJ.:g 
:..:g /}:c; 
ug/}:g 
ug 1 r:q 

< Co~pound not detected a~ c~ ato~e ~he :isted reporting 



se~ivolatile Organic co~pouncs - E?A ~ethod S27C 

\·rs-:-.:.. S:!::.ple 

Ana.l.•{te 

2,~-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) ?ht~alate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Surrogate Recoveries 

~; i trobenzene-d5 
2- F luorobiphen'/::. 
Terphenyl-d14 
Phenol-d6 
:2- ~ 1 uoropr.er'.c:.. 
2,~,6-~r~brc::.o~henc: 

-. ~' :--.:: ~ ~: . .t ·~: .: 

Reporting 
Result I-i::.i't 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

JJO 
330 
330 
330 
330 

1,700 
1,700 

JJO 
JJO 
330 

1,700 
330 
330 
330 
:no 
:no 

320 
330 
::; 3 •) 

L'nits 

ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ug/kg 
ugjkg 
ug/kg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ug,lf.:g 
ug/kg 
ug/}:g 
ugfkc; 
ugjkg 
ugjkg 
ugjkg 
ug ,l}:g 
ugjkg 

ugjkg 
ug / }:c; 

27-?S· 
S/-l.G':J 
=:.:.-:.:~ 
- h-·-=--



Total Recoverable Petr;,leu.::~ Hydrocarbons 
EPA Method 418.! 

Client: Soil Tech 
Client Sample ID: 18.10-~65J2-~S-S2L 
VISTA Sample ID: 935805-006 Sample Type: Soil 
Date Sampled : 01/28/93 Date Received: 01/29/93 
Date Extracted: 02/09/93 C~~e Analyzed: 02/09/93 

Reporting 
Analyte Result Limit Units 

TRPH < 40 mgjkg 



Client: Soil Tech 

Polychlorinatej E:phenyls 
EPA Met. h ·.J d 8 o 8 0 

Client Sample ID: 13.10-~~532-~S-S2L 
VISTA Sample ID: 935805-006 Sample Type: Soil 
Date Sampled : 01/28/93 Date Received: 01/29/93 
Date Extracted: 02/03/93 Date Analyzed: 02/CJ/93 

Analyte 

PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

Result 

< 
< 
< 
< 
< 
< 
< 

Report2..;.s; 
r.init Cnits 

3 mgjkg 
3 ::lg/k; 
2 mgjkg 
1 mgjkg 
1 ngjkg 
1 ;::gjkg 
, ::.gjkg -

j 
--.._/ 



Volatile organic Co~pounjs - EP~ Method 8240 

C! en~: Soil ~ec~ 
Cl e~t Saople ID: 13.10-~~~2:-~S-5-~ 

VISTA Sample ID: 935805-00~ Sa~ple 7ype: Soi: 
Date Sampled : 01;28/93 Date Received: ·Jl,'29;93 
Date Analyzed: 02/10/93 

Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethenes, total 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroetha~e 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibrooochloro~ethane 
1,1,2-Trichloroethane 
Benzene 
Cis-1,3-Dichloropropene 
2-Chloroethyl Vinyl E~hcr 
Bro:noform 
~-~ethyl-2-?en~anor.~ 
2-Hexanone 
Tetrachloroethe~e 
l,l,2,2-Tetrachloroe~h~~e 

Toluene 
Chlorobenzene 
Et.hylbenzene 

:,:-Dichloroe~ha~e-d~ 

. ' 

Reportir.g 
K.esult. Limit 

< 
< 
< 
< 
< 

(580)* 
< 

(140)* 
< 
< 
< 
< 
< 

• J 

•, 

< 
< 

' 

..-: 

' 

< 

-~ 

< 
< 
< 

< 
<:' 

. · ..... -•.,;-

1,000 
1,000 
1,000 
1,000 

500 
10,000 

500 
500 
500 
500 
500 
500 

:.o,ooo 
500 
soc 

5,000 
500 
500 
500 
500 
soc 
500 
50;) 
5f"'•"'' vv 

:,000 
500 

5,000 
5,000 

500 
500 
500 
= ,-.r 
~ .)~ 

= :""\:""' 
--' ./ 

= "".•\ 
: ·:: 'J 

l"n its 

ugjkg· 
ugjkg 
ugjkg 
ugjkg 
ug/kg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ug/kg 
ugjkg 
ug/kg 
ug/kg 
ug/}:g 
ug I }:g 
ug/kg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ug/kg 
ug/kg 
~.:.gjkg 

t:.g;'kg 
'...:]/kg 
ug/}~g 

•J.q I kg 
~lg I }:g 
·..:gjkq 
'..:.g I }:g 
~::rn:q 

'.JC r:-:-: 
~ :r }:.:: 

- - . - -. 
- I - .J ... 

-- - ...... -.... 

-, ---. 



Seoivolatile Organic Conpounds - EPA Method 3270 

Clien~: soi~ Tech 
client Sample ID: 18.10-~653:-~s-s:::L 

VISTA Sample ID: 935805-006 Sa~ple Type: Soi~ 

Date Sampled 01/28/93 Date Received: O.L '2S·,.':!J 
Date Extracted: 02/11/93 Date Analyzed: '::2 ·.:.J/'03 

----------------------------------------

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylarnine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,~-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobu~adiene 
~-Chloro-3-~ethylphe~o~ 
2-Methylnaphthalene 
Hexachlorocyclopentadie~e 
2,~,6-Trichlorophenoi 

2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthala~e 
Acenaphthyle:1e 
J-~<itroani2.i::e 
.:...cenaphthene 
2,~-9initrcp~e~~! 

~-~1itrophenol 
Diben~c:'...l~a.~, 

< 

Reporting 
Result Limit 

< 330 
< 330 
< 330 
< 330 
< 330 
< 660 
< JJO 
< 330 
< J=lO 
< 3 3 IJ 
< JJO 
< JJO 
< JJO 
< ~-,-., 

j.J'J 

330 
<, .j.,j 

~ 

-.) 

< ' 7 00 _._, 

< 330 
< J J ~J -.30 -
< JJC 

~ 

•• h 
~ 

,_ 33-J 
' ' ')0: ,-. 
< ' - ,., 

~ ~ ; 

< _;, _j '-' 

~ ' --: 

< J 2 ' 
< 

- ' 
. .:;_., 

< _:,__, j 

< 

< 

_;,-' ·-· 

l:n its 

ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ug/kg 
ugjkg 
ugjkg 
ugjkg 
ugjkg 
ugjJ.:g 
'-lglkg 
'..lgjkq 

'-lg I }:g 
ugjkg 
ug/kg 
ugjkg 
ug /}:g 
ugjf::g 
1 • rr · t .. ~ .. 
...... ~ ,' ... --~ 

~:g/ ;.:g 
'-'q I }:g 
'Jg I kg 
·1g! k~ 
:..:.~ / ~:s 
:Jq/J.:g 

·..:g / ~:s 



semivolatile or;anic Cocpounds - ~PA ~ethod 8270 

VISTA Sample ID: 935305-:~~ 

Analyte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Buty'Ibenzyl Phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthala~~ 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Surrogate Recoveries 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d 14 
Phenol-d6 
2-Fluorophenol 
2,~,6-Tribronopheno: 

Result 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
<. 

< 
< 
< 
< 
< 
< 
< 
< 
< 

63 
BJ 
c--"'-

55 
--
--. . . _, 

Reporting 
Li'1it r~·nits 

JJO ug/kg 
330 ugjkg 
330 ug/kg 
330 ugjkg 
330 ugjkg 

1,700 ugjkg 
1,700 ugfkg 

330 ugfkg 
330 ugjkg 
330 ugjkg 

1,700 ugfkg 
330 ugfkg 
330 ugjkg 
330 ugjkg 
330 ugjkg 
330 ugjkg 
330 ugfkg 
66C ug/kg 
330 ugjkg 
JJO ugjkg 
330 ugfkg 
330 ugjkg 
330 ug.'~:g 
330 ug;kg 
.3.30 '..lg / }:g 
JJC '...lg I }:g 
330 ug/kg 
33C ug I J.:g 

·::c Li::-.~:..:; 

-.- ..... , 
..) .:; - -j _, 

-..- - .-
...::-~: 

-' ~ ~. 

...... - ........... 

._ -:,- ..... .J ~ 

.... - ,... --- ~ -. ~ . - . -- -



Siculated Distillation;~~ta: ?etroleu= Hydrocarbons 
GC/FID - AST~ 02887/CDHS ~ethod 

Client: Soil Tech 
Client Sample ID: 13.67-~653:-Js-~:(O) 

VISTA Sample ID: 935805-00~ Cpper Sa~ple 7ype: ~asce 

Date Sampled : 01/26/93 Date Recei-.'e:i: C>l/29/·?J 
Date Extracted: 02/08/93 Oat~ Analyzed: 22/10/93 

Hydrocarbon Boiling Point % Eluting 

c7 98°C 0 % 
Ca - 126°C 9 % 
Cg 151°C 29 ~ s 
c,o 174°C ~8 % 
c,, 196°C 66 ). 

0 

c,2 216°C 79 ;, 

c14 254°C ~a :;,_, 3-, 
c,6 287°C '::J ; 
c,a Jl6°C ~~ 5 ·--, 
c2o 344°C - ..... 

c2~ J91°C ·~ 8 
c2s 431°C ~ ~~<; 

c32 466'C ''I' 

c36 496°C :. .)l_, 

C~o 522"C .- ~ ...... 

C.w 5~5°C :. ·) ) :.-; 

'-' 



Client: Soil Tech 

Polychlorinated Biphenyls 
EPA Method 8080 

Client Sample ID: 18.67-46532-JS-Ll(O) 
VISTA Sample ID: 935805-007 Cpper Sample Type: ~aste 

Date Sampled : 01/28/93 Date Received: 01/29/93 
Date Extracted: 02/03/93 Date Analyzed: 02/0~/93 

Reporting 
Analyte Result Limit Units 

PCB-1016 < 300 mgjkg 
PCB-1221 < 300 mgjkg 
PCB-1232 < 200 mgjkg 
PCB-1242 < 100 mgjkg 
PCB-1248 2,500 100 mgjkg 
PCB-1254 < 100 mgjkg 
PCB-1260 < 100 mgjkg 

-< - Co~pound not detected at o~ atove the .... -. '- .._. 



Client: Soil Tech 

Polychlorinatei u:phenyls 
EPA ~ethcd 808-:l 

Client Sample ID: 13.67-~6532-~S-~1(~) 

VISTA Sample ID: 935805-007 Lo~e~ Sample Type: ~aste 

Date Sampled : 01/28/93 Date Received: 01/29/93 
Date Extracted: 02/03/93 Date Analyzed: 02/0~/93 

~-~--~----

r!eportir.g 
Analyte ?PSUlt Limit t.:nits 

PCB-1016 < 30 mgjkg 
PCB-1221 < 30 mgjkg 
PCB-1232 < 20 mgjkg 
PCB-1242 < 10 mgjkg 
PCB-1248 69 10 mg/kg 
PCB-1254 < 10 r:tg/kg 
PCB-1260 < 10 ;::,g/kg 



Volatile organic Co~?ounds - EPA Method 8240 

Client: Soi~ ~ech 
Client Sample ID: 13.6:"-..;-5~:::-:~-=-::.. 
VISTA Sample ID: 935805-0S7 Sarnple ~ype: ~as~e 
Date Sanpled : 01/28/93 Date Received: 01/29/93 
Date Analyzed: 02/11/93 

Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
carbon Disulfide 
1,1-Dichloroethcne 
1,1-Dichloroethane 
1,2-Dichloroethenes, total 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichlorornethane 
1,2-Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochlorornethane 
1,1,2-Trichloroethane 
Benzene 
Cis-1,3-Dichloropropene 
2-Chloroethyl Vinyl E~her 
Bromoforn 
~-~ethyl-2-?entanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
st::·rene 
x::·lenes, ~ota ~ 

Surroaate Recoveries 

Toluene-d8 
~-Brornofluorobenzene 

l,2-Dichlorce~hane-d4 

~:.:.. == ~;ot .!.pplicable 

Resu.:.t 

< 
< 
< 
< 

11,000 
800,000 

< 
(1,500)* 
4,700 

< 
< 

:>:::,coo 
390,000 
:2,000 

< 
< 

< 
< 

7,000 
< 

::,'JGO 
< 

< 
;:.,500)* 

< 
--:',200 

< 
:5,~00 

< 
((;.50 :1 * 

i":.,-::'00)* 
:I ·S')0 

. ""\-_:_u I 

~9 

j~ 

Reporting 
Lin it 

5,000 
5,000 
5,000 
5,000 
2,500 

50,000 
2,500 
2,500 
2,500 
2,500 
2,500 
2,500 

5C,OOO 
2,500 
2 1 50•~ 

25,00:) 
2,500 
2,500 
2,500 
:,soc 
2,SDO 

2, 5 1)0 
2,500 
5,00C 
2,5G0 

25,0.)0 
25,000 

2,500 
2,500 

r:tg/kg 
mg/kg· 
mg/kg 
mgjkg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mgjkg 
rngjkg 
rng/kg 
rng/kg 
ng/J.:g 
:ng/kg 
T:'ig I ~:g 
r:;gjkg 
mg/kg 
-:-:.g/kg 
ng/kg 
;:,g I ~:g 
mg/kg 
::lg/kg 
::lg/kg 
ngj}:? 
::-.gjkg 
::-.g /~:g 
::lg/ }~g 
r:-.gjkg 
::tg/kg 
::-.g/kg 
:ngikg 
ng ;;.:g 

::-.g/ .<:-: 

,...,... 7' ~!"""'~-
~ .• ::..! .. ~:~":-_ 

..... - ..... --
J ·:·- - _: . 



semivolatile organic c.:-::;,:nt.:.::.::s - :::?;.. ~et':od a:1s 

c: ent: Soil ~~~~ 
Cl ent sample ID: 1S.67-~65J2-35-~:;~, 

VISTA Sample ID: 935805-oo; Cppe~ Sa~ple ~ype: Waste 
Date Sampled 01/28/93 Date Received: 01/29/93 
Date Extracted: 02/03/93 Jate Analyzed: 02/J~/93 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,~-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)::ethane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthaler.e 
Hexachlorocyclopentad:e~e 

2,~,6-Trichlorophenol 
2,~,5-Trichlorophenol 

2-Chloronaphthalene 
2-Nitroaniline 
Dinethyl Phthalate 
..:..cenaphthylene 
J -~; i troan i line 
Acenapht.hei!e 
2,~-Dinitrophen~: 
..; -~; i ~ropher.~ l 
Dii:::enzo:urar". 

< Co:7.pound ~s--:. Je:.e.::.e~i "3.:. 

Result 

1,600 
.iJQ 

< 
< 
< 

(530)* 
170 
360 

< 

Reporting 
Limit 

100 
100 
100 
100 
100 

2,000 
100 
100 
100 
100 
:.oo 
100 
100 
100 
::.oo 

5,000 
100 
l:JO 
.:._1)0 

'I ..... ...... 

.:.. ,} \ ... : 

2GO 

:')'J 
::.oo 
:_.)Q 

:oo 
500 
.._ ~~ :j 

;: - ..... 

;: .-. --.. 

::: .J -· 

Units 

mgjkg 
mgjkg 
mgjkg 
mg/kg 
mg/kg 
rng/kg 
mg/kg 
:7\gjkg 
ngjkg 
::~gjkg 

mg,l}:g 
:-:tg/kg 
~g/kg 

:":"'.g/kg 
:-::g / J.:g 
~gjkq 

::-.gjkg 
~g/ }:g 
::tgjkg 
ng I }:g 
:-:-:gjl-:g 
.-:-.g /}:g 
~;/kg 

::-.g/'f:g 
:-:-:g / }:q 
7:':·-=J /}:g 
.:.:gjkg 
-...~ .' ~~ ......... 
~., ":: t r .. . '-j 

~g / ~-:; 
:-.g/}:~ 

. '-j. 
{ ..... -.-

:7. ~ ,· :: -= .. : 
........ ~ J ~ 0' -~ 
•. :-.:! .' r.-! 



Semivolatile organic Compounds - ~?A ~ethod 8270 

V!ST~ Sa~ple ID: 9J5305-0J~ ~ppe~ 

Analyte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-0initro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 

Result 

< 
< 
< 
< 

( 3 6) * 
< 
< 
< 
< 
< 
< 

(4-!) * 
( 14) * 
290 

< 
( 1 ~) "' 
( 4 9) ~ 

< 
< 

Butylbenzyl Phthalate 
3,3'-Dichlorobenzidi~e 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) ?hthala~e 
Chrysene 

1,200 

Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthrace~e 
Benzo(~,h,i)perylene 

Surrogate Recoveries 

~~ i trobenzene-d5 
2- r luorob ipher.~·l 
Terpheny l-d 1 ~ 
?henol-d 6 
2-:luoropher.o::. 
2,~.6-Tr~brc~op~e~o~ 

:20 
( l ;_) ,.. 

< 
< 
< 

. ~... ~ . 

Report:ir.g 
Li;::it 

100 
100 
100 
100 
100 
500 
500 
100 
100 
100 
500 
100 
100 
100 
:oo 
2.00 

2 :.J :1 
~ 0 ·J 
100 
100 
100 
:..oo 
:.oo 
~ -.. --
:i.'JO 

1" .- ... , 

.-. ..J •.,.! 

Cnits 

J.lg/kg 
mg/kg 
mgjkg. 
mgjkg 
mgjkg 
mg/kg 
mgjkg 
mg/kg 
mg/kg 
rng/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
::-.g/kg 
r:lg/kg 
::lg/kg 
;::gjkg 
mg/kg 
r:~gjkg 

mg/kg 
ng/kg 
mg/kg 
mgjkg 
ngj}:g 
::lgjkg 
::ig/kg 
:1g'/kg 

32-ll.S 

.J~-12: 
- - "' I '" - J-..:.. ~ -. - , . -
.... -:)-- ..... ·.:: 

"' Det~cted be:a~ repo~~i~q :i~':; ~~:~~~i:~~ =~ ~3~ te ~~re::~t:e. 
~ Co~pou~d ~a~ ie:e~~ej 3~ :~ !t~~e ~~e ::. 3~e~ re~o~~!~g :i~~~-



Semivolatile Or;anic C=~pounds - E?A Method 8270 

Cl ent: Soil ~ec~ 
c l en t Sa :n p l e :: D : : 3 . 6 -; - ~ ,~ :. ~ : - ~ ,__-:. - :. ~ '· (, . .. 
VISTA Sample ID: 935805-0G? ~o~er Sa~ple 7ype: Waste 
Date Sampled 01/28/93 Date Received: 01/29/93 
Date Extracted: 02/03/93 Date Analyzed: 02/0~/93 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylarnine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophe:lol 
2,~-Dirnethylphencl 
Benzoic Acid 
Bis(2-Chloroethoxy)~ethane 

2,4-Dichlorophenol 
1,2,4-Trichloroben:e~~ 
Naphthalene 
.; -Ch loroar:i line 
Hexachlorob~tadiene 
~-Chloro-J-methylphe~o: 

2-~ethylnaphthalene 

Hexachlorcc~clopentadie~~ 
2,~,6-Trichlcropheno: 
2,4,5-Trichlorophen~l 

2-Chloronaphthalene 
2-Nitroaniline 
Di~ethyl ?hthalate 
. :..cenaph th;·lene 
:>~: i trca:-1 i line 
.~,c0naph::-:e:-:e 

2,~-~ini~ropn~:-:~: 

~ -~: i tro;':-:enc ~ 
D .... 8e~zo~,..:~ a:. 

Reporting 
Result Limit 

"740 
( 41) * 

< 
< 
< 

( 8 J) * 
< 

( ~ l) * 
< 

( 8 7) "If: 

<. 

< 

.; ~J = 

, ,..... .. ,.., - ' 

100 
100 
100 
100 
100 
200 
100 
100 
:.co 
:oo 
lOG 
.... -.. ('"\ 
....., I.J ,,...' 

100 

' - -' :• 
- / J 

2.00 
- - r 
.!_ - '..) 

:_::,.) 

. :' -" ~ 
... ""' ·~ 

- '.J ' ..... 

Units 

mgjkg 
mgjkg 
mgjkg 
mg/k':] 
mgjkg 
mgjkg 
rngjkg 
mgjkg 
rngjkg 
mg/kg 
ngjkg 
ngjkg 
ng;kg 
ngjkg 
::~gjkg 

;.;gjkc:; 
mg;kg 
ng I f:g 
::tg/kg 
:-:;g,lkg 
'-lg/kg 
:-:~q 1 r:c; 
:::g I ~:g 
:r.g/}:g 
::;g(kg 
:-:.g / }:g 
Dgjkg 
:::g/kc; 
::'.g I r:g 
::-,g / j.:~ 
:-:~g / }:g 
r~gj~:~ 

~.q / ~:~~= 
.-:-:c: :.: ~; 



---------------------------

Secivolatile organic compounds - EP~ Method 8270 

VISTA Sanple IJ: 935205-CO~ ~o~e~ 

Analyte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Ph~hala~e 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phtha:a:e 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)peryle~e 

Surrogate Recover~es 

Nit:robe:1zene-d5 
2-Fluorobiphe~~: 
Terpheny l-d 14 
Phenol-d6 
2-Fluorophe:--,::>: 
2,~,5-7~itro~=phe~=: 

Reporting 
Result Linit 

< l'JO 
< 100 
< 100 
< lOG 
< 100 
< 500 
< 500 
< 100 
< 100 
< 100 
< 500 
< 100 
< 100 
' 100 
< 100 
< lOO 
- .:. r; ') 
< 200 
< lOIJ 

( 2 9) * 100 
< :·JO 
< 100 
< J.OO 
< - :..oo 
< :_)Q 

< :..JO 
·- :_<)0 

- - ·-· 

!.2!. 

- ,_ .J 

Cnits 

r.:g/kg 
mg/kg 
mg/kg 
mg/kg 
mgjkg 
mg/kg 
mg/kg 
mg/kg 
rng/kg 
rng/kg 
mg/kg 
ng/kg 
ng/kg 
ngjkg 
::tg/kg 
r..gfkg 
ngjk; 
r:tg/kg 
mg/kg 
rng/kg 
mg/kg 
:::lg/kg 
;-;;gjkg 
:::lgjJ.:g 
::-.gjkq 
::-.g/kg 
r:-.g /}:g 
-::.-; / 'r:c; 

-- :,; ..._ 

- - - - "! -



simulated Distillation/T~tal Pet.roleu.::J. Hydrocarbons 
GC/FID - ASTH 02887/CDHS Method 

Client: Soil Tee~ 
Client Sample ID: 18.910-~65J2-4S-L1(~) 

VISTA Sample ID: 935805-008 Lo~er Sample Type: Waste 
Date Sampled : 01/28/93 Date Received: 01/29/93 
Date Extracted: 02/08/93 Date Analyzed: 02/10/93 

Hydrocarbon - Boiling Point 3-, Eluting 

c7 98°C 0 % 
Ca - 126°C 1 % 
Cg - 151°C 2 % 
C1o - 174°C 14 % 
c11 - 196°C 18 ~ 

~ 

C12 216°C 20 ;.. , 
C14 - 254°C 97 % 
cts - 287°C a~ 

~o 
~ , 

c18 - 316°C S9 :; 

C2o - 344°C '?9 3:; 

C24 391 oc ~ ·JC.l ::-; 

c2a 431°C :0 :J % 

C32 - 466°C . . " 
.!.. ...1 ,_• 

C3s 496°C :_ ·JG 

c4o 522°C : .; :~-

C44 - 545°C ! 
.. 

/ 



- - - -~---------------------

\-• 

Client: Soil Tech 

Polychlorinate~ Biphenyls 
EPA Method 8080 

Client Sample ID: 18.910-~6532-~3-~1(0) 
VISTA Sample ID: 935805-008 Upper Sanple Type: ~aste 
Date Sampled : 01/28/93 Date Received: 01/29/53 
Date Extracted: 02/03/93 Date Analyzed: 02/0~/93 

Reporting 
Analyte Result Limit Units 

PCB-1016 < 3 mgjkr; 
PCB-1221 < 3 mgjkg 
PCB-1232 < 2 mgjkg 
PCB-1242 < 1 mgjkg 
PCB-1248 < 1 ngjkg 
PCB-1254 < 1 ngjkg 
PCB-1260 < 1 ::~gjkg 



Clien~: Soil ~ech 

Polychlorinated Bipheny:s 
EPA Method BC8G 

Client Sample ID: 18.910-~6532-~S-:l(~J 

VISTA Sample ID: 935805-008 Lo~e~ Sa~;le ~;Fe: Was~e 

Date Sampled : 01/28/93 Jate Received: 01/29/93 
Date Extracted: 02/03/93 ~ate Analyzed: 02/04/33 

---------

Reporti:-:g 
Analyte Resql~ Limit Units 

PCB-1016 < 300 mgjkg 
PCB-1221 < 300 mgjkg 
PCB-1232 < 200 mgjkg 
PCB-1242 < 100 mg/kg 
PCB-1248 3JO 100 mgjkg 
PCB-1254 < 100 mg/kg 
PCB-1260 :oo ngjkg 



Volatile or~anic cc~pou~js - EPA ~ethod 8240 

Clie;.t: .Soi: :-e:::::-: 
Client Sarnple ID: :~.~lC-~6532-~S-~l(O; 
VISTA Sanple IJ: 935305-~03 ~o~e~ Sa~ple :~oe: ~aste 

Date Sampled : 01/28/93 Date Recei~ed: 01/29/93 
Date Analyzed: 02/10/93 

Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethenes, total 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachlo~ide 
Vinyl Acetate 
Bromodichlorornetr.a~c 
1,2-Dichloropropane 
Trans-1,3-Dichloropro~e~~ 
Trichloroethene 
Dibromochloro~ethane 
1,1,2-Trichloroethane 
Benzene 
Cis-1,3-Dichlorop~o~e~~ 
2-Chloroethyl ~i~yl Et~e~ 
Bromofor::1 
4-Methyl-2-?entar.o~e 
2-Hexanone 
Tetrachloroether.e 
1,1,2,2-Tetrach~or~0t~l!le 

Toluene 
Chlorobenzene 
E:thylbenzene 

:o::..·..;.e:.e-d8 
~-3~o~ofluo~cbe~:e~~ 

Resu:t 

< 
< 
< 
< 
< 

(32,000)* 
< 
< 
< 
< 
< 
< 

< 

< 
•' 

< 
< 

< 
< 
< 

< 
< 

' ~ - ~ -. - .... . - - , 
-;~-:-:·:·~ ___ ·: 

:teporting 
!:..ir.lit 

5,000 
5,000 
5,000 
5,000 
2,500 

50,000 
2,500 
2,500 
2,500 
2,500 
2,500 
2,500 

58,000 
2,500 
2,~GO 

25,000 
2,500 
2,500 
2,5'}0 
:2,5:)0 
2 1 5tJO 
2 1 50<) 

2,5}') 

2, =..Jo 
25, )00 
2 5

1 
;) 1] 0 

2,500 

-
.... ' .,J • .,1 ~ .' 

-
.' v ¥-

-
~' , - - -

l'n its 

rng/kg 
mgjkg 
mgjkg 
mgjkg 
mgjkg 
mg/kg 
mgjkg 
rngjkg 
mgjkg 
r.lg/kg 
ng/kg 
!!lgjkq 
ng;;.:g 
::-:gfk? 
mg/ks; 
mg;kg 
mg/kg 
mg/kg 
~g/kg 

~g / ~~g 
r:<g I J.:(l 
:.cgjkg 
::-.g / f:g 
:-:tg/k? 
::g;t::; 
:::gj}:g 
::g/}:g 
::i.gfJ.:g 
::;gjkg 
::i.g / :::; 
:-:-.g / ;.:c; 
::!g / }:-:: 
:-::g .. ~:r:_: 

.. · .. 

:-: :: 

~=-~--
4-----

- - • .... I .. ,_ .~.- .. 



Volatile Organic Co~pounjs - E?A Method 8240 

C~ient: Sci: :ech 
Client Sa~ple ID: 18.910-~653:-.:5-~1(~: 

VISTA Sa~ple ID: 935305-003 ~c~e~ Sa~ple .y;e: ~as~e 

Date Sampled : 01/28/93 Date Rece~ved: 01/29/03 
Date Analyzed: 02/10/93 

Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethenes, total 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Cis-1,3-Dichloropropene 
2-Chloroethyl ~inyl Ether 
Bronofor::1 
~-~ethyl-2-?en~anone 

2-Hexancne 
~etrachlcroe~her.e 

1,1,2,2-Te~rach:orcetha~~ 

Toluene 
Chlorobenze;.e 
Ethy lber.ze:-.e 

::):uene-j,8 
~-3~o~o~luc~~b~~=e~~ 

:,2-~ich:oroe~~~~e-d£ 

F:eporti~g 
:-:esul: Li::~it 

< 
< 
< 
< 
< 

(16,000)* 
< 

('700) I< 

< 
< 
< 
< 

; J•::: 

< 

-:_'I'".::.·.,) 

5,000 
5,000 
5,000 
5,000 
2,500 

50,000 
2,500 
2,500 
2,500 
2,500 
2,500 
2,500 

50 I OO·:j 
2,500 
2,500 

25,000 
2,500 
2,500 
2,500 
2,500 
=:,sao 
2,500 
2,5')0 
2,5.)0 
5,000 
:,soo 

25,000 

:,::oc =, :.~:; J 

rngjkg 
mgjkg 
mgjkr1 
mg/kg 
rngjkg 
mgjkg 
rngjkg 
mgjkg 
rngjkg 
rngjkg 
mgjkg 
mg /}:·::; 
mg/kg 
~gfkq 

!7:g 1 r: r; 
r.:g/k? 
mgjkg 
ngjkg 
m.g/kg 
ngjkg 
:.1g/kg 
:r.g /}:g 
:1g ;r.:q 
ng /}~·; 

:::g /}: ':] 
:.1g j}:q 
::-.gn:g 
::1g/;.:q 
'i:lgj:-:rJ 
!":1g/k:; 
:-:ig/k-:; 
;-:-,g l ~:c; 

:1q ; ~= :: 
:-:-.g-' :~ :: 



Semivolatile organic co~po~nds - EPA Method 8270 

c:ient: Soil Tesh 
Client Sample ID: 13.910-~6532-~S-~l(OJ 

VISTA Sample ID: 935805-00S ~pper Sa~p:e Type: ~as~~ 
Date Sampled 01/28/93 Date Received: 01/29/03 
Date Extracted: 02/03/93 Date Analyzed: 02/0~/93 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-0ichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)~ethane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
~-Chloroaniline 

Hexachlorobutadiene 
~-Chloro-3-methylphenol 

2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,~,5-Trichlorophenol 
2,~,5-Trichlorophenol 
2-Chloronaphthalene 
:>~l i troanil ine 
Ji~ethyl Phthalate 
.~.cenaphthy lene 
3 -~! i troani line 
.~.::e :.a ph thene 
2,~-Dinitropher.o: 
~-~;it: ropheno 1 
~!.te!1;::Jfuran 

------------- ------

?epor~ing 
Resul~ Limit 

290 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 
< 

< 

100 
100 
100 
100 
100 
200 
100 
100 
100 
100 
100 
100 
::.oo 

::. .JQ 

:J(' 
500 
:!.JO 

:.oo 
100 

.::..J.J 
20G 
:.JC 
-- _. ..... 

... - ... , 

= ' ...... 
----

........ _ -' - -_; -~ 

Units 

mgjkg 
mgjkg 
mgjkg 
mgjkg 
mgjkg 
mgjkg 
mgjkg 
mgjkg 
rngjkg 
mgjkg 
mgjkg 
::tg/kg 
ngjk; 
i::g I J.:c:
::tg/kg 
::lg/l<g 
ng/kq 
rr.gjkg 
mgn:g 
rng/kg 
-:ng j}:g 
ngjkq 
i::g i }:~; 
r.-.g j}:g 
ng/ r:g 
::lg/i-:g 
r.;g / :.:c: 
DgO:g 
mg / }:~;
:-:'.CJ/ ~:::; 
~g / ~:q 
::ig /}:g 
~g / ;:q 
~g ... ::~ 

~g' ~-:.: 
:-:-.-::;, <~ 



Seoivolatile organic co~po~nds - EPA Method 827C 
..... - ....... - .-

._.. '-" .. - ~ . .. - _ .. 

~IS~A Sanple :D: 935805-003 Cppe~ 

Analvte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-cetyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
9ibenz(a,h)anth~acene 

3enzo(g,h,i)pe~ylene 

Surroaate Recc~eries 

~~ i t':::"obenzer.e-i 5 
2-Fluorobip~e~y~ 

Te~phenyl-d 1 ~ 
?he:--:ol-d 6 
2-? ~ ' . .10rcpr.e :-. .; ~ 

"'"'."""\-

~ 

< 
< 
< 

' < 
< 
< 
~ 

< 
< 
<: 
-< . 

2eportin? 
Limit 

::.oo 
100 
100 
100 
100 
500 
500 
100 
100 
100 
500 
100 
100 
.:.oo 
::.oo 
100 
100 
200 
l.OO 
100 
!.00 
100 
2.JtJ 
:oo 
lOO 
J.OO 
:oo 
l!JO 

ng/kg 
:ng/kg 
ngjkg 
mgjkg 
rngjkg 
mg/kg 
mgjkg 
mgjkg 
rngjkg 
I:lg/kg 
mgjkg 
mg;kg 
::~gjkg 

:ng I }~g 
ngjkg 
::1g / J.-:CJ 
:-:~g I }:g 
i7ig /~:g 
ng;kg 
::-tg/kg 
r;:gj'r:g 
-:-:-:g/kg 
i:':g /}:g 

-::.g I ~:g 
:-:-,gn:::; 
._r., ,,,....., 
~·l"-;' : t ... ·~ 

::!·~ / }:q 

--- ~. ~ 4 0 

• .--: -- .!.. '": 
. . ... -.. .. 

~., '""': --- ...... .. -
~ .- .. . ... 
_.-~.·~-

.. 
# - - .... -



Semivolatile Or;anic Co~pounds - E?A Method 8270 

Client: Soil Yec~ 
Client Sample ID: 13.910-~6532-~S-Ll(W) 
VISTA Sample ID: 935805-008 Lo~e~ Sample 7;pe: ~as~e 

Date Sampled 01/28/93 Date Received: 01/29/93 
Date Extracted: 02/03/93 Date Analyzed: 02/0~/93 

Analyte Result 

Phenol 1,600 
Bis(2-Chloroethyl) Ether < 
2-Chlorophenol < 
1,3-Dichlorobenzene < 
1,4-Dichlorobenzene < 
Benzyl Alcohol < 
1,2-Dichlorobenzene < 
2-Methylphenol < 
Bis(2-Chloroisopropyl) Ether < 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)metha~e 
2,4-Dichlorophenol 
1;2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphe~o~ 

2-Methylnaphthalene 
HexachlorocyclopentadieP.e 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthale~e 

2-Nitroaniline 
Dimethyl Phthalate 
Jl.cenaphthy lene 
3 -~Si troan i line 
Acenaphthene 
2,~-Dinitrophe~~: 
~-Nitrophenol 
Dibenzofuran 

~ Detected bela~ 
< = Conpound no:. 

< 
< 
< 
< 

~.JOO 

< 
< 

( J 60) * 
< 
< 
< 

35•J 
< 
', 

< 
210 

< 
< 
< 

:50)~ 

< 
< 

< 
< 

:..:::c 
< 

' 
--,-, ' ,_. 

l ~ ....... ~ - • 
.--. ••. --I 

Reporting 
Limit Units 

100 mgjkg 
100 mgjkg 
100 mgjkg 
100 mgjkg 
100 mgjkg 
200 mgjkg 
100 rngjkg 
100 mgjkg 
100 ngjkg 
100 ::~gjkg 

100 :::gjkg 
100 ::-.gjkg 
100 ngjkg 

:,ooo ;::gjkg 
100 :..gjkg 
100 ng;J.:g 
500 ::tg/kg 
lOC .-::gj}:g 
100 ng;'kg 
10 ,J :::q(kg 
l·J !=/ ::-,g /I:; 
2 () ,-, " ~ ::-:g I ;.:g 
' ,... ~ 
...i.. ·-· •..) ::-.gjJ.:g 
20(': :-:-.g/kg 
~ fl (", 
___ __. 

::-:g/!:g 
lGrJ ::-.g/J.~g 

:~o :::g I }:g 
....... , ..... ::-.-:;I ~:g -~ '.) .J 

:_ ·JG - . .-... I!. ...... -~ 
~"~I ~~~ 

::. ."':'", ::-.; / i-:g ~ - .J 

.. -\, ..... 
~.g / ~:::-] - - -

- - - ~.q ,/ ::::; 
= .~ .-. ~.·~ / ~-: c; 

-~- , ,,..,....... 
•. ~ / r.._·.! 

,_ .. -~ 

~ - ~ ~ .... ..A 

':> ·-~ -· ~.:; / }: ~; 
- - - :-.~ .· r:~ - , -· -



Se~ivolatile Or;a~ic ~~=pou~~s - EPA ~ethod 8Z7C 

Analvte 

2,~-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorcbenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
ButylbenzyL Phthalate 
3,3'-Dichlorobenzidi~~ 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Ph~~a~~te 
Chrysene 
Di-n-cetyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthe:.e 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyre~e 

Dibenz(a,h)a:.~hracene 

3enzo(~,h,i)perylene 

S~~~ogate Recoveries 

~; i :.robe:-lze!!e-:15 
2-Fluorobiphe!!yl 
-:-erphenyl--ju 
?t:er::::>l-d6 
2 -:--'.._· .. wropl"'.e:-:::J ~ 

----------------

110 
< 
< 
< 

< 
< 

:!.30 
(55)* 

~: ~ :; :, * 
( ~ ;•) -.: 

/ ... , :. ~ 
\ ..__...)) 

:,200 

! :_ ·~: * 

- ·-- ") 

Report i r:·:: 
Linit 

100 
100 
100 
100 
100 
500 
500 
100 
100 
100 
500 
100 
100 
100 
100 
100 
lC .; 
20(; 
.:.ao 

1,000 
100 
lOIJ 
:._ o·=: 
liJ (' 
.. t-· t~ 

lOC 

:--:.g; J.:g 
mg/kg 
mgjkg 
mgjkg 
rngjkg 
rngjkg 
rngjkg 
rngjkg 
mgjkg 
!":lgjkg 
mg/kg 
mgjkg 
ngjkg 
:-::gjkg 
:-:-.g / ::-:r 
-n ,.,~f"'"'f 
... ~I t .. :"' 

:--:.g I kg 
;,gjkg 
r.lg / ;:c_; 
:':'.j l}:g 
::tg/kC. 

:-:-:g I i-:c_: 
:-.9 / }: ~! 

......... - ~-~-
~:--·_-:_·.::.._•_ ----~-

-
~ ~ - -



QUALITY ASSURANCE 



:'ota 1 Recoverab 1 e ?e tr :> l e~ :r::·dr::; :::3.r.b~ ::s 
EPA Method -418.1 

Clien~: Soil Tech 
Client Sample ID: NA 
VISTA Sample ID: 935805-Blank 
Date Sampled : NA 

Sample Type: S~il 
Date Received: NA 

Oat~ Extracted: 02/09/93 Date Analyzed: 02;09/93 

Reportir:g 
Analyte Resu.:..t Linit l'ni t:::.. 

TRPH < 40 ::-.gjkg 

~;.~. =-= ~;D~ .. ~ .. pp.:.. :c J.b le 
< = Co~oou~d r:o~ ietectej at 



Qual:~y Assurance 
Total Recoverable Petroleum Hydrocarbons - EPA ~ethod 

Matrix Spike Recovery and Precision 

Client: Soil Tech 
Client Sample ID: 18.9-46532-4S-S2H 
VISTA Sample ID: 935805-005 
Date Sampled 01/28/93 
Date Extracted: 02/09/93 

Sarnple Type: Soil 
Dace Received: 01/29/93 
Date Analyzed: 02/09/93 

Spike Sample MS 
Added Cone. Cone. MS 

Compound (mg/kgl Cmg/kgl Cmg/kgl % Rec 

TRPH 500 ND 394 79 

Spike MSD 

. , .-. .. 
.... ..;.o._ 

.QC 
Linits 
~ Rec ') 

75-125 

QC 
Added Cone. !-!SD Li::1its 

Compound (::1q(kg) (r:la/kg) 3-
) ?.ec p"":::.0 ~~?_Q l ~-::: 

TRPH : O·.J 39~ ;:: /:.-- -

r;o ~<ot: De':ec:.e::i 
~s Matrix S~ike 
~so ~atrix Spike =~~:i~~:s 
RPD = Relative Perce~: Di~fere~ce 



Quality Assurance 
Total Recoverable Petroleum Hydrocarbons -Method 418.1 

Laboratory Control Sample 

Client: Soil Tech 
VISTA Sa~ple ID: 935805-LCS 
Date Extracted: 02/09/93 

Compound 

TRPH 

True 
Value 
(mg/kg) 

500 

Date Analyzed: 02/09/93 

Sample QC 
Result Li~its 
(mg/kg) % Rec % Rec 

397 79 75-125 



Polychlorinated Bipteny:s 
EPA Method 8080 

Client: Soil Tech 
Client Sample ID: NA 
VISTA Sample ID: 935805-Blank 
Date Sampled : NA 
Date Extracted: 02/03/93 

Analyte 

PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

\. ' 
.. t .. --~ = :;·:J": ;..ppl.ic:~.b~e 

~ = :o::1pound ~~t dete=-:ed 3~ 

Sample ~ype: So~: 
Date Received: ~A 
Date Analyze::: c::: /.JJ,. S•J 

Reportir:; 
Result Limi~ Units 

< 0.10 ngjkg 
< 0.10 ::lgjkg 
< 0.07 ngjkg 
< 0.03 mgjkg 
< 0.03 ::-.gjkg 
< 0.03 :::gjkg 
< C. OJ :::gjf:g 

- -- . •.- -. .... --- . - -. 
-- -· _t.; .I. 



Quality Assurance 
Polychlorinated Biphenyls - EPA Method scso 

Matrix Spike Recovery and Precision 

Clien~: Soil Tech 
Client Sample ID: NA 
VISTA Sample ID: NA 
Date Sampled NA 

Sa~ple Type: Soi: 
D~~e Received: NA 

Date Extracted: 02/03/93 Date Analyzed: 02/03/93 

Compound 

Aroclor 1254 

CoMpound 

Aroclor 125.; 

~~ot. :\pp l icab ::.e 
~lot. 8et.ec:t.ed 

- Matrix Spike 

Spike 
Added 
(rng/kgl 

0.167 

Spike 
Added 
r:ng/kgl 

0. 167 

- Matrix Spike Duplicate 
Relative Percent. Di~fer~~=e 

Sample 
Cone. 

Cmg/kq) 

ND 

MSD 
Cone. 

(ng/ka) 

0.::.3~ 

MS QC 
Cone. MS Limits 

Crng/kgl % Rec ?,-
0 Rec 

0.176 105 50-160 

::~c 

~!SD Li:::i::.s 
% Rec RPD :=!PD ..:.__ ? 6": -~ 

:::.o 5 .; -- -_,.:;, - ~ --

"-" 



Quality Assurance 
Polychlorinated Biphenyls - EPA Method soso 

Matrix Spike Recovery and Precision 

Client: Soil 7ech 
VISTA Sample ID: 935805-LCS 
Date Extracted: 02/03/93 Date Ana!~zed: 02/03/9: 

True Sar.1ple QC 
Value Result Lir.1its 

Compound (mg/kg} (rng/kgl ~ Rec ~ Rec 

Aroclor 1254 0.167 0.172 103 50-160 



Volatile organic Co~pou~=s - E?ri ~ethod 8240 

Client Sa::1ple ID: ~;;.. 

VISTA Sa~ple ID: 935305-3lan~ 

Date Sampled : ~A 

Date Analyzed: 02/10/93 

3~~ple :ype: ~a~e~ 
Jate Rece~ved: ~A 

---------------------~----------~----------

Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethenes, total 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroetha~e 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloronethane 
1,2-Dichloropropane 
Trans-1,3-Dichloroprope~e 

Trichloroethene 
Dibromochloronethane 
1,1,2-Trichloroethane 
Benzene 
Cis-1,3-Dichlo~oprope~~ 
2-Chloroethyl ~inyl E~~e~ 
Bronofor.-:1 
4-Methyl-2-?entano::e 
2-Hexanone 
Tetrachloroethe~e 

l,l,2,2-Te~r3ch~orce~~1~0 

Toluene 
Chlorobenze:--.e 
E~hylbenzene 

s:.~/~ene 
:t(·:·le:lest t.·-J:.J.~ 

::1 ~ ue::e-::i 8 
~-Bro~ofl~oroL~nze::s 

:,:-Dichlo~oetha~e-i! 

--. ..... -,....,_.. ......... _; 

~~es:.;.l t 

< 
< 
< 
< 
< 
(~.3)* 

< 
< 
< 
< 

<. 

?eporti.ng 
1ir.1it 

10 
10 
10 
10 

5 
100 

5 
5 
5 
5 
5 

:. •JtJ 

50 

l'n it::: 

ugjL 
ugjL 
ugjL 
ugjL 
ugjL 
ug/L 
ug/L 
ug;L 
ug/L 
ug/L 
ug;;:_ 
'.lg I~-
'• _..,. I~ 
'-"Y I-

ug/L 
c.:g/L 
ug;=-. 
,_;_g;:... 
ug;~ 

ug/L 
·.Jg I!:. 
:lg/L 
ug / ~4 
c.;g/::_ 
'~9; ~. 

'...lCJ / :_ 
ug I~-
ug/l.. 
~g/:.. 
:.;,g'::_ 
;__:.q/::_ 

.:c;' -

-' .. 



Volatile organi= Cocpounds - EPA Method 8240 

Client.: Soi~ :ec~ 
Client Sample ID: ~;.; 

VISTA Sample ID: 935305-3:3~~ 

Date Sampled : NA 
Date Analyzed: 02/11/93 

Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethenes, total 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Brornodichloronethane 
1,2-Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibrornochlorometha~e 
1,1,2-Trichloroethane 
Benzene 
Cis-1,3-Dichloroprope~e 
2-Chloroethyl ~inyl ~t~e~ 
Bromoforr.. 
~-Methyl-2-?entano~e 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tet~achlo~oe~~}~e 

Toluene 
Chlorobenze:-:e 
Ethylbenzer.e 

Toluene-d8 
~ .... Brono:: l u :Jr8be !1 z e :-.·:: 
:(:-Dichlo~oetha~e-i~ 

::.:.. o= ~;::Jt .:..pp l ic :1ble 
~ Je~ected belo~ ~e~:~:~~s 

Sa~ple :ype: ~ate~ 
C~:e Received: NA 

------ -------------------------------
Reporting 

?esult Limit 

< 10 
< 10 
< 10 
.-: 10 
< 5 

(11) * 100 
< t:: 

-' 

< 5 
< 5 
< 5 
< 5 
< 5 

( , . ? \ .., .:..oc \ ~ ~, 

.-: -' 

~ ·--
< 50 
< ::;, 

< 5 
< .J 

< ::.. 
< ;;:: -
< ;;:: -
' ~ 

< ;;:: 
-.. 

~ =· 
< :>J 
< ;: - ,j 

•, ::: 

< ., 

< ::: -
._- ::. 

::: -. -
-' 
.. 

t.:nits 

ug/L 
ugjL 
ug/L 
ug/L 
ugjL 
ug/L 
ugjL 
ug/L 
ug/L 
ugjL 
ugjL 
Ug/L 
ug/L 
ug/L 
ug/L 
ug;L 
ugjL 
ug/L 
ug/L 
ug/L 
1.4g/!:... 
ugjL 
ugjL 
'-lg/L 
:...:g/:. 
ugjL 
ugjL 
'--lg I L 
• , ,..... IT 
...... ~/--

'J.O / :_ 

. ''" / 7 
~~, .._ 

' . . - . 
,j ... - ..... .::. :,• 

- - ........ 
~ ~-



Client: Soil Tech 

Quality Assurance 
Volatile Organics - EPA Method o240 
Matrix Spike Recovary and Precision 

Client Sanple ID: 18.6-~6522-3S-5:~ 

VISTA Sa~ple ID: 935805-003 Sa~ple Type: Soil 
Date Sampled : 01/28/93 ~ate Received: 01;29/;3 
Date Analyzed: 02/10/93 

Compound 

1,1-Diehloroethene 
Benzene 
Triehloroethene 
Toluene 
Chlorobenzene 

Co~oound 

1,1-Diehloroether.e 
Benzene 
Triehloroethene 
Toluene 
Chlorobe:1::e:;e 

~s ~~~~~x sp~ke 

Spike 
Added 
(Uq/kq) 

5000 
5000 
5000 
5000 
5000 

SpH:e 
.~.ddej 

{uo/~:a~ 

5000 
5000 
5000 
5000 
5000 

~SD ~a~~~x Soike Dupi:s~~~ 
HPD ?~:~~~~e ~erce~~ ~i~~e~e~c~ 

Sanple 
Cone. 

(Uq/kq) 

NO 
NO 
~m 

1.20 
~m 

............ -_, ·--'-"·· ..... 

MS 
Cone. 

(Uq/kq) 

4370 
5930 
5360 
5680 
5820 

~·~SJ 

'' ~ec 

MS 
% Rec 

87 
119 
107 
111 
116 

l 
6 

C!C 
Limits 

% Ree 

43-132 
76-133 
81-119 
71-13~ 

85-118 

-r _;,- - .. 

-o.s-.:.::-

---1---
--



Client: Soil Tech 

Quality Assurance 
Volatile organics - EPA Method o2~J 

Laboratory Control Sample 

VISTA Sample ID: 935805-LCS 
Date Analyzed: 02/10/93 

True Sample 
Value Result 

Compound (Ug/L) (Uq/L) > _, Rec 

1,1-Dichloroethene 50 45.8 92 
Benzene 50 59.1 118 
Trichloroethene 50 55.5 111 
Toluene 50 50.2 100 
Chlorobenzene 50 57.5 115 

QC 
Li::1its 
~ 
? Rec 

92-135 
75-119 
94-123 
88-116 
86-119 



Client: Soil Tech 

Quality ~ssurance 
Volatile Organics - EPA Method 8240 
Matrix spike Recovery and Precision 

Client Sa~ple 10: 18.67-~6532-JS-Il 
VISTA Sample ID: 935805-007 Sa~ple Type: ~aste 

Date Sampled : 01/28/93 Date Received: Ol/29/93 
Date Analyzed: 02/11/93 

Spike Sample MS 
Added cone. Cone. NS 

Compound Cmg/kg) Crng/kg) (rng/kg) " '6 Rec 

1,1-Diehloroethene 25,000 1,500 19,600 72 
Benzene 25,000 21,000 25,600 18 
Trichloroethene 25,000 7,000 27,300 81 
Toluene 25,000 5,400 29,500 96 
Chlorobenzene 25,000 NO 23,500 94 

Spike ~!SO 
Added Cone. ~so 

Compound (r:1q/}~g) i..J::'a/kg:_ 5 Rec RPD 

1,1-Dichloroettene 
Benzene 
Trichloroethene 
Toluene 
Chlorobenzer.e 

~ :;cr. Je:.~c:.e.j 

!1atri:~ sp::..~:e 

25,000 
25,000 
25,000 
25,000 
2~,COG 

~SD ~atrix sp::..ke ~uolic3te 
R?D = Relative ?erce~= Di~~e~e~ce 

21,300 
23,400 
30,400 g.; 
3.;,-::-.Jo :.17 
.~-·,sor:: ::o 

12 
50 , -
.::J 

20 
:..s 

QC 
Li:::its 
~ 
~ Rec 

43-132 
76-lJJ 
81-119 
7!.-134 
SS-113 

r ~ -~ : - -- "-···~ --~ 

~- .......... ·-
~· ' .... , (r:,:.- __ _ 

':) 31-:. l :· 

-- -. ~ . - _, - - -



- -~-~-------------------- ----

Quality Assurance 
Volatile or;anics - EPA Method 8240 

Laboratory control sa~ple 

Client: Soil Tech 
VISTA Sample ID: 935805-LCS 
Date Analyzed: 02/11/93 

Compound 

1,1-Dichloroethene 
Benzene 
Trichloroethene 
Toluene 
Chlorobenzene 

True 
Value 
£ug/L) 

50 
50 
50 
50 
50 

Sample 
Result 
(Uq/L) 

46.5 
58.1 
50.5 
55.5 
~9.8 

% ReG 

93 
116 
101 
111 
100 

QC 
Limit:s 
?; P~c 

92-135 
75-19 
94-123 
88-116 
86-119 



se~ivolatile Organi= co~pcunds - E?A Method 8270 

C!ient: So:l Yec~ 
Client Sample !D: NA 
VISTA Sample ID: 935805-Bl3~k 

Date Sampled NA 
Date Extracted: 02/03/93 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphe!"''ol 
N-Nitroso-di-n-propylanine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,~-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)rnethane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-J-rnethylpher.o~ 

2-~ethylnaphthalene 

Hexachlorocyclopentadie~e 

2,~,6-Trichlorophenol 

2,~,5-Trichlorophenol 

2-Chloronaphthalene 
2 -~h troani line 
Di~ethyl Phtha:ate 
Acenaphthylene 
J-~htroanili:;e 
_:._ce::aph thene 
2,~-Dir.itrophe~o~ 

~- ~; i:: rophe0a l 
;):..tenzo:ura:: 

s~~ple Iype: Waste 
Jate Received: NA 
Jate Analyzed: 02/0~/93 

Result 

< 
< 
< 
< 
< 

< 

Reporting 
Limit 

100 
100 
100 
100 
100 
200 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
500 
100 
lOC 
100 
100 
20() 
100 
200 
~00 

.!.00 
:GO 
:O'J 
:oo 
50J 
lOO 
l00 
:,;y; 

lGO 
50C 

.. 1.-. 

Units 

mgjkg 
mgjkg 
mgjkg 
mgjkg 
mgjkg 
mgjkg 
mgjkg 
mgjkg 
mgjkg 
rng/kg 
rngjkg 
mgjkg 
rngjkg 
ngjkg 
r.lgjkg 
mg/kg 
mgjkg 
mgjkg 
mg/kq 
mgjkg 
rng/kc; 
rng/kg 
r.lg j}:g 
!":igj}:g 
ngjkg 
ngjkc_; 
f.lg/kg 
~g/f:g 

::-.c;n:c.: 
::-.g / :..::cJ 
:7,g It:~: 
::lg / ~:~ 

t;q I ~: :_; 

::-;_g I ;.:q 
-,.-t' , ...... ~~ 
•.• -} ' •• ~j 

-- -.... - . 



. 4 ' 

senivolatile or;anic s~~pounds - E?A Method 8270 

VISTA Sa~ple ID: 935305-3ia~~ 

Analyte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Bis(2-Ethylhexyl} Phtha~~~e 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthrace~e 
Benzo(g,h,i)perylene 

Surrogate Recove~ies 

N i trobenz ene-d5 
2-Fluorobiphenyi. 
Terpheny l-d 1-' 

Phenol-d6 
2-Fluoropheno::. 
2,~.6-~~ibro~cphe~~~ 

?.esult 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 
< 
< 
< 
< 
< 

.. ~ 
-- J 

. "'"' .... .) ·-· 
_•::J 

?e;:>c~t:.:.ng 
Li::;i~ 

100 
100 
100 
100 
100 
500 
500 
100 
100 
100 
500 
100 
100 
100 
100 
lOO 
: J•) 
200 
100 
100 
100 
100 
:..co 

lOG 
l·JO 
:oc 
:.:o 

mgjJ.:g 
mg/kg 
mgjkg. 
mg/kg 
mgjkg 
mgjkg 
mg/kg 
mgfkg 
mg/kg 
mg/kg 
mg/kg 
mgjkg 
rng/kg 
mgj}:g 
mgjkg 
ngjkg 
ng /}:g 
r.~gjkg 

:-:ig/kg 
ngj.J.:g 
mgjkg 
D.J/kg 
ng I }~g 
:::~gjkg 

::-.g ;:.:g 
:::g/kg 
~g 1 :-:s 
ng I ~:g 

.... -. ... ~ ,.... 
' - -J .... - _ ... -~ 

... ..... .. - . 
'""'-- -"--



Secivolatile or;an~= -~~P=~nds - EPA Method 82~0 

Client: Soil ~ec~ 
Client Sanple ID: ~A 
VISTA Sample ID: 935305-3:~~~ 

Date Sampled NA 
Date Extracted: 02/ll/93 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ethe~ 
4-Methylphenol 
N-Nitroso-di-n-propyla~ine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphe~ol 
Benzoic Acid 
Bis(2-Chloroethoxy)nethane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-nethylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentad~e~~ 
2,4,6-Trichlorophencl 
2,4,5-Trichlorophen=l 
2-Chloronaphthalene 
2-Nitroani~~ne 
Dimethyl ?hthal~~e 
Acenaphthyle:-:e 
3-Nitroan.:..J..ine 
_:._cenaphtf','2!le 
2,~-Dinit~op~en~~ 

·~ -~1 i trophenol 
Dibenzof'..l::-.:1:"' 

'- . ... -. 
•..._ = .. 

Sa~ple Type: Soil 
Date Received: NA 
J ate An a 1 y z e d : 0 2 ,.· : J / ? .J 

Reporting 
Result Li:nit r_r~ it~ 

< 330 ugjkg 
< 330 ugjkg 
< 330 ugjkg 
< 330 ugjkg 
< 33(1 ugjkg 
< 660 ugjkg 
< 330 ugjkg 
< 330 ugjkg 
< 330 ugjkg 
< 330 ugjkg 
< 330 ugjkg 
•, 330 ugjJ.:g 
., 330 ugjkg 

330 ugjJ.:g 
330 ug/kg 
330 ugjkg 

~' 700 ugjkg 
< 330 ug;kg 

J 3 C· ug/k;:_; 
J30 ugjkg 
::?30 ,._,,_,r-v 

U. "-j I •"' 'j 

'SrSO -..:g/ :.:s - ., ., 
~.) !.J ugjkg 
"560 ugjb; 
JJO ug;kg 

< JJO ug / t:s; 
< ::30 ugjkg 

33G '...!g / }:·:; 
~2C ·...;.g I ::s 

:._ I -.-- ,y ··~ I ',.· .-~ 
.._..,:j I •• 'j 

:330 ·...;, l / :::; 
-

:._~ ':1 : ' :..: :; 
;_ , -; G ~~ 1._~ g / : .. : ~ 

··~ '-"':ji :: ·:; 
< - ·..:g I ~:~y ._, 

-· ·; :-· .. ,-. 
~.t ., : .·: =: 
.... -~ 

.. · -; 

- ~ .. ;; - ~ ... ~~.3~·=:i ~ ·-=::: = :- '": ~ -..... .. - .. 

~/ 



... 

semivolatile organic Compo~nds - EPA Method 8270 

VISTA Sample !D: 935805-Blan~ 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-rnethylphenol 
N-Nitrosodiphenylamine 
4-Brornophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
sutylbenzyl Phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
oi-n-octyl Phthalate 
Benzo{b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Surrogate Recoveries 

Nitrober.zene-d5 
2-Fluorobiphe:ly~ 
Terpher.'J l-d 1 ~ 
Phenol-d5 
2-F"luo::-cpher.:J~ 
2, .; , .s--::r ibro::;op:-.er.c :. 

~~... --· -

Result 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
', 
,, 

< 
,_ 

.:, 

Reporting 
Linit 

330 
330 
330 
330 
330 

1,700 
1,700 

330 
330 
330 

1,700 
330 
330 
330 
330 
330 
331) 
560 
330 
338 
330 
330 
330 
:no 
330 
330 
"230 
JJO 

ugjkg 
ugjkg 
ugjkg 
ugjkg 
ug/kc; 
ugjkg 
ugjkg 
ug/kg 
ugjkg 
ugjkg 
ug(kg 
ugjkg 
ugjkg 
ugjkg 
ugn:g 
ugj;:q 
ugj!:g 
ug/kg 
ugj}:g 
uqj J.:g 
ugj}:g 
ug j}:g 
ug I }:g 
ua!ka 

~. ~ 

ug;r:c; 
ugjf:g 
ug j}:g 
ug/kCJ 

""' - ... - ...... 
.._ ~:.- - ·...., ~. 

-- -. - ... 



Quali~y Assu=ance 
Semivolatile Or;anics - EPA Method 8270 

Matrix Spike Recovery and Precision 

Cli~nt: Soil Tech 
Client Sample ID: NA 
~ISTA Sa~ple ID: 935805-BLSP 
Date Sarnpled NA 

sa~ple Type: ~aste 

Date Received: SA 
Date Extracted: 02/03/93 ;)ate Analyzed: 02 '.::.:.-93 

Compound 

Phenol 
2-Chlorophenol 
1,~-Dichlorobenzene 
Di-n-propylnitrosamine 
1,2,4-Trichlorobenzene 
4-Chloro-J-methylphenol 
Acenaphthene 
4 -?; i tropheno 1 
2,~-0initrotoluene 
Pentachlorophenol 
Pyrene 

Comoound 

Phenol 
2-Chlorophenol 
1,~-Diehlorobenzene 

Di-n-propylnitrosanine 
l,2,~-Trichlorobenzene 
~-Ch~oro-3-nethylphenol 

.:..ce ::a ph the;;e 
.; -~i i tropheno l 
2,~-Dinitrotoluene 
Pe~~2c~~c~ophe~0~ 

P:· :.-~~~e 

, . ...._ 
··~· 

~~:.;:. ~;pp~i-.:abl.e 

~:-::-: De:.ec:~ed 

Spike 
Added 
(Uq/kq} 

400 
400 
200 
200 
200 
400 
200 
~co 

20() .. .-:,'"\ 
~ ~· ·_..! 

5!) i~:;::~ 

.-\dded 

Sample 
Cone. 

(Uq/kq) 

NO 
~m 

NO 
ND 
~10 

~;o 

~iJ 
,. 'I 
.I~ 

"""' :.tt .... 

MS 
Cone. 

(Uq/kq) 

385 
385 
111 
202 
177 
343 
177 
328 
l62 
381 
:::.o~ 

MS 
% Ree 

96 
96 
56 

101 
89 
86 
89 
82 
31 

( ug 'r:g) ; uo I kg) -% Ree RPD 

2 C)·:' 

2CO 

~oc 

2 C) •J 

0 • 
-'·J _. 

? 

QC 
Limits 

% Rec 

26-90 
25-102 
28 -10·~ 
41-126 
J3-l07 
26-102 
Jl-'!..27 

............... --. 

..:: 0-.:::, ·~· 

~~-~-.
.._. -- J.~\ ..:... L.-' 

J5 
50 .:.:.:.-_ 

23 
c.:·~- .... --. 



Quality ~ssurance 
Semivolatile organics - EPA Method 8270 

Matrix Spike Recovecy and Precision 

Client: Soil Tech 
Client Sample ID: 18.7-~6532-3S-S2L 
VISTA Sample ID: 935805-004 Sample Type: Soil 
Date Sampled 01/28/93 
Date Extracted: 02/11/93 

Date Received: 01, 2?/SJ 
Date Analyzed: 0.2,'13/9.3 

Spike sample MS QC 
Added Cone. Cone. MS Limits 

Compound <ug/kgl <ug/kgl (ug/kgl % Rec % Rec 

Phenol 3330 NO 1950 59 20-96 
2-Chlorophenol 3330 ND 1800 54 24-99 
1,4-Dichlorobenzene 1670 ND 491 29 28-95 
Oi-n-propylnitrosarnine 1670 NO 1300 78 22-1"!.2 
1,2,4-Trichlorobenzene 1670 NO 1120 67 23-1.:..5 
4-Chloro-3-methylphenol 3330 NO 2030 61 21-11"':' 
Acenaphthene 1670 NO 1450 87 22-H..; 
4-Nitrophenol 3330 NO 0 0 10-L?-5 
2,4-0initrotoluene 1670 NO 1160 r ~ .:.o-1:-'J":' 

Pentachlorophenol 3330 NO 17a;. s ... - ....... -.. ..... .... .... -
Pyrene 1670 !iD ll60 . - . -~. ~·-

Spike MSD ·~c 
.:l.dded Cone. HSD :_ ~r.-~i ~3 

Compound (L:q/kq) (Uq/kq) % Rec P?D RPQ -, :-'.7· __ ... 

Phenol 3330 2030 61 3 <0- 2 :·- ~ .:: 
2-Chloropher.ol 3330 18~0 55 ' .- -... --

~ "!- :' 

1,4-0ichlorobenzer.e 1670 519 Jl ~"' - . 
~- - - .. 

Di-n-propylnitrosa~i~e 1670 1080 6:: . - - . -
1,2,~-Trichlorabe~ze~e l670 1070 6~ :: --· ·-- - - --
4-Chloro-3-~ethylphe~o: 3330 2070 -52 ., .. -
;..cenaphthene 1670 1~60 37 c: _::. ...... ..::- .... -~ . -
4 -!I i tropheno l 3330 203 ~ ................ ~ -

'::'> C:. •...;V ~:;' 

2,~-Dinitro~oluene 1670 1210 -? - . -- . 
I- .., 

Pen~achlorophenol 3330 535 1'3 ::_.)5 
Pyrene :.670 12::; . -

~; D ~; o ': ~ ~ t e.:::. e i 
MS Matrix S9ike 



Qual1ty Assuracce 
Semivolatile Or;anics - EPA Method 8270 

Laboratory Control Saople 

Clie~~= Soil Tech 
VISTA Sa~ple ID: 935805-LCS 
Date Extracted: 02/11/93 Date .!.:;alyzed: 02/13/93 

Compound 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
Di-n-propylnitrosamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

True 
Value 
(uq/kgl 

3330 
3330 
1670 
1670 
1670 
3330 
1670 
3330 
1670 
3330 
1.6/0 

Sample 
Result 
rug/kg) % 

2430 
2370 

634 
1400 
12/0 
2~50 

12~0 

3070 
1390 
:3200 
:5JC 

QC 
Limi~s 

Rec % Re:::: 

73 5-112 
71 23-13~ 

38 20-12~ 

84 D-230 
76 ~4-1~2 

7.;, 22-1~7 
~ ~ 

I~ ~7-1~5 

92 D-132 
83 39-139 
q~ 
- 0 1~-1""7.0: 

92 ;..·--:---. -
~ .. - -· -



.Jil and Grease 
Gravioetric - Modified EPA Me~hod 9070 

Client: Soil Tech 
Client Sample ID: NA 
VISTA Sample ID: 935805-Blank 
Date Sampled : NA 
Date Analyzed: 02/08/93 

Analyte 

Oil and Grease 

' .. 
• 4 ~ ...... == t;ot ;. .. pplicable 

Co~pound not de~ec~e~ a~ 

Sanple ~~pe: Soil 
Date Received: NA 

Reporting 
Result Linit 

< 50 

Units 

rng/kg 



Quality ~ssurance 
Oil and Grease - Modified EPA Method 9070 

Matrix Spike Recovery and Precision 

Client: Soil Tee~ 
Client Sample ID: NA 
VISTA Sample ID: 935805-BLS? 
Date Sampled : NA 
Date Analyzed: 02/08/93 

Spike 
Added 

Compound Cmg/kg} 

Oil ar.d Grease (Motor Oil) 50J 

Spike 
Added 

Compound rn-::r(}:al 

Oil and Grease (Motor Oil i 5 ·J-:-· 

~J.~. - ~;ot .:-..pplicabl.e 
~~ ~ot De~ected 
MS ~atrix Spike 

Sa~ple Type: Soil 
Date Received: ~A 

sanple z.rs 
Cone. Cone. MS 

(mg/kg) (mq/kg) % Rec 

NO 540 107 

XSD 
Cone. :O!SD 

r~a(lr..a\ % Rec RPD 

.. ~ 
• ., ..,. · .. t 87 2::. 

Q2 

% Rec 



-HAZEN -Pro] No. 

HALEN nE:SLAHCif, INC. 
4fi0 1 Indian~ St. · Golden, CO 80403 
fel.: (303) 27~J 1\501 ·Telex -15-8GO 

Projoct Namo 

I ~ . 7 , ~ " 5 !>).- 3 ~ - ~ .2.t_ .... 

llf .. 1 - 'it..S.Sl·<.!j- S1.\1 _ 
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VISTI\ 
Laboratories Inc. 

Mr. Roger Nielson 
Soil Tech 
6300 South SjTacuse 
#300 
Englewood. Coloradt) SO 111 

Dear \fr. \'ielson: 

EncloscL.i ~!r~ ~h~ rt.~su!:.' ~·:-c)i:: :~:~~ ~!::.~!\·:'~~ ~-~: ~hr~~ ~~lrn!)>:~. :-r.:\..'L!\·~ .. ~ \~:~ 
D~cemb~r 2~. i9'12. f\"r th~ l!~:~~-ri~l:1~t:.~~~ l)~- ,)r;~n~,~,::1L.1rin~ r:c:-,r;~·:J~s ·pc~s·~ ~1:1--: 

s.:mivobtik or~:mic ~·,~::1~1~ ';:r~.~:; 

rt'gan.Jing these ar.a]\·st's. 

RJK. GT:J::h 
Endu~:..: =-'-'~ 

(': 
/""\ .'IJ..4.._ . - ;7 
·J~ ,·. ·. 

~> 

Ci.::--. Tt):-:· 
(_! .. ·::;:\· .\:::;·...::·::: ,·,· 



Laboratorv ID 

92571-+-001 
925 71-+-002 
925714-003 

Sample lJcs(ription 

Client ID 

H:lZt:n :-;o ~6532-I 
Hazen :\0 46532-3 
Hazen T'O -+6532-2 

SlJit\\"asrc 
Saif/\Vasre 
Soil/\Vaste 

; 2,1S;92 
12/28/92 
1 2/28;"92 



Re.sults and Dis-:ussit>n 

YIST.-\ Proj~(t # 92571~ 

Three samples were rc.::ci\·cJ on De-.:cmbcr ~S. l ':JIJ2. f.lr rile Jc:c:-r~lir:ati,)r: 

of organochlorine pesticides.· PCB\ and semi\·ob.ti!e organic compounds. The sampks 
were analyzed according to the protocols described in USEPA S\V-~46. Test :'-fethnJs 
for Evaluating Solid \Vaste. 3rd Ed., Methods SOSO and 8270. 

The samples were reanalyzed for PCB's on January 7. 1993. after an acid ckanup 
procedure, in order to rt!move matri.x interferences. Or:Jy AR 125-f could he ~h)Sitin:l\ 
identified. due to the re!TI:!JnJng interferences. 



or;a~~chlori~~ Pesticidesj?23's 
EPA ~e<:hcd. aoso 

Client: Soil ~ec~ 
Client Sample ID: Hazen :;.J ~c532-:. 
VISTA Sample ID: 925714-001 
Date Sampled 12/28/9~ 

Date Extracted: 01/0~/93 

Sa~ple 7ype: ~aste 

Date Recei~ed: 12/23/92 
~ate Analy~ed: 01/0~/93 

Reporting 
Analyte ?esult Linit Units 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Endrin Ketone 
HCCPD 
Heptachlor 
Heptachlor Epoxide 
Isodrin 
Methoxychlor 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
?CB-1248 
?CB-1254 
?CB-1260 

Surroaate Recc~er:=s 

Di:Cutyl 

-' 

< 
< 
< 
< 
< 
< 
1 9 
< 
2 . 2 
< 
::l 2 
G 55 
~ 

,' 

..:: 

< 

- J 

-
., -
' 

.., -
' 

< 
< -

J 

0 40 
0 30 
0 . 60 
0 90 
0 . 40 
1 . 4 
1 l 
0 40 
l . 2 
-. 20 v 

' . 
. ~ ... 
c, .~. . ......... 
J -. 

-- ~ -
~ .) 

- 3G -
i - 30 -
c. 30 

.,. 
- -
.- 3.) .) 

" .. 
--

;: - . -
:; ::, 

-- -

mgjkg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mgjkg 
mg{kg 
::~g{kg 

mgjkg 
:::gjJ..:g 
::-.::; ;t:g 
::-.gjkg 
:::g j}:g 
~g I }:g 
:-:.gjkg 
ngjkg 
::-.gjkg 
:Jg/kg 
::::gfkg 
;:-,g /}:; 
:::g/kg 
;:-,gjkg 
:-:-.gjkg 
:::gjkg 
:-:.gjkg 
::-.g I ~:g 
:-:..gjkg 

....... .... :-- ~ - ~ -.::. 
..._':'--__ .... __:_::_~_::-___ -_-:: __ 

--- ...... -·. 



---- ---~-- -----

EPA-CLP Target Co~p~u~d L~st 
se~ivolatile organic co=pounds - E?A Method 3270 

Clien~: Sci! Tech 
Client Sacple ID: Hazen ~0 ~6532-: 
VISTA Sa~ple ID: 92571~-001 

Date Sampled 12/28/92 
Date Extracted: 12/30/92 

Sa~ple 7ype: Soil 
Date Received: 12/23j02 
!)a::.e .;na:.::·zed: Gl/05.'9:? 

Eepo~ti:-:g 

Analyte Resu~t Lir:1it L"nits 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propyla~~ne 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Uitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)~eth3:-:e 
2,4-Dichlorophenol 
1,2,4-Trichlorobenze:-:e 
Naphthalene 
~-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-J-nethylphe:-:o: 
2-Methyl:-:aphthalene 
Hexachlorocyclopentadie:-:e 
2,4,6-Trichlorophenol 
2,4,5-Trichloropheno: 
2-Chloronaphthalene 
::-~!i'"Croanili.ne 
D~nethyl ?hthalate 
.~.c:en3ph th'/ le!":e 
=-~:it~oanil~::e 

. -. __ ,.......--.. .......... : 
._......-; ·~·._. _.ia •-

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

' 

< 
< 

<. 

33 
33 
33 
33 
33 
66 
JJ 
JJ 
33 

·- ~ 

- ~ 

JJ 

-) '·-· 
] J 

mgjkg 
rngjkg 
rngjkg 
mgjkg 
mgjkg 
rngjkg 
ngjkg 
r::g I }:g 
ngjkg 
::-.::;I r:c_: 
::tg/:-;:g 
~g I k·? 

;-:,g / :-::; 
:-:::J I}:~: 
::tg / r: ~: 
:-:.g ;;..:~ 

-~ ,, .. _ 
j.t·~ / ; ... ~ 

:-:-.g I~: =7 

:-:q I:-:::; 

:-:.g /':: :; 
:-:.g / ;.:~: 
-~I:· N 

•••"'":: I ... ~ 

~.g,.':::: 

... _ .. :. -· 

-- . --. '-j .·- .• 

-. 
. . 



EPrl-C~P Tar;et Co~pound List 
se~ivolatile or;ani= Co~pounds - EPA Method 8270 

VISTA Sanple ID: 9257:~-00! 

Analvte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenvl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthala~e 
Fluoranthene 
Pyrene 
Butylbenzyl Phthala~~ 
3,3'-Dichlorobenzidi~e 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) ?h~ha:a:e 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthe:-:e 
Benzo(a)pyrene 
Indeno{1,2,3-cd)p~re;.e 
D ibenz (a, h) anthra.:e :-:.·::: 
Benzo(g,h,i)peryle:-:e 

Surroaate Recoveri~s 

~h ~robenze!'1e-d5 
2-? luorobiphen':" l 
Terpheny l-d14 
?her.ol-d6 
2-::!. uoropher.o::.. 

:=:esul~ 

< 
< 

(8.3)* 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 

< 
210 

< 
< 
< 

<. 

.::. 

Reporting 
~i!':1it 

J3 
33 
33 
33 
33 

170 
170 

33 
33 
JJ 

170 
33 
33 
33. 
33 
33 

66 
33 

33 

JJ 

1 .. ."!'1 its 

ngjkg 
mg/kc; 
mgjkg 
rng/kg 
rng/kg 
rngjkg 
mgjkg 
rngjkg 
mgjkg 
mgjkg 
ngjkg 
wg/kg 
mg/kg 
ng /}:g 
r::gjkg 
:..g;:r:g 
:::lgjkg 
ngjkg 
ngjkg 
rng/kg 
:::-.g/}:q 

;:lgjtg 
mgjkg 
:~gfkg 
mgjkg 
r::g I~::; 

~... ~ ; -; - -<-- ~-..._ .. t ... ~.:~ 

- - - -. -__ .., 
.J - _, -.I 

- -~-c.(.; 
....... • .... .J 

= _, - .... - .~. .... -..)-



Orqanochls~:;.e ?e3::~idesjPCB's 

EP.; ~et~::.: &cao 

Clien~: Soi! ~ech 
client Sa~ple ID: Hazen ~o ~~53:-~ 
VISTA Sample ID: 925714-002 
Date Sanpled 12/28/92 
Date Extracted: 01/04/93 

~a~ple Type: Waste 
Date Received: 12/23/92 
J3t~ Analyzed: Ol/0~/93 

Analyte Result 
Reporting 

Lir.~it Units 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Suifate 
Endrin 
Endrin Aldehyde 
Endrin Ketone 
HCCPD 
Heptachlor 
Heptachlor Epoxide 
Isodrin 
Methoxychlor 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PC3-1248 
PCB-12 5-~ 
PC3-1260 

< 
0.74 
< 
< 
< 

< 
1.6 

0.40 
0.30 
0.60 
0.90 
0.40 

1.1 
0.40 
1.2 
0.20 . . .... ~ 
o • ..;o 
6.6 
0.6:) 
2.3 
0.32 
0.30 
C.J~ 

:..J 
6.5 
s.: 

mgjkg 
rngjkg 
mg/kg 
mg/kg 
rngjkg 
mg/kg 
mg/kg 
rngjkg 
mg/kg 
ng/kg 
::tg I }:g 
r:;glkg 
;:;g;'J.:g 
r..g I kc_:· 
ng; ~~g 
r..g/kg 
Y:'lglkg 
r..g I }:c; 
r..g I kc; 
ng/kc:: 
::-.g / ~:g 
::~gjkg 

ngjkq 
::-.g /}:.; 
;:-,g I }:q 
:::g / :.:c:: 
:-::g/kg 

.!!." • • .,... -· • _ __::~ -----



- ---~~-------------------

EPA-C~? 7~=;e~ C~=pcund List 
se~ivolatile or;a~~c co~pcur.ds - ~?A ~~thod 8270 

Clien~: so:: ~ech 
Client Sar.1ple ID: Hazen t;o ~6532-3 
VISTA Sample ID: 925714-002 
Date Sampled 12/28/92 
Date Extracted: 12/30/92 

Sar::ple :-::pe: soil 
Date Received: 12/28/92 
Date Analyzed: 01/05/93 

Analyte Result 
Reporting 

Limit Units 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di~n-propy!a~ine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-Chloroethoxy)ne~~a~e 

2,~-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-r.lethylphe~o: 

2-Methylnaphthalene 
Hexachlorocyclopent3j:~~~ 
2,~,6-Trichlorophencl 
2,4,5-Trichloropheno~ 
2-Chloronaphthalene 
2-Nitroaniline 
Jinethyl ?hthala~~ 
.;cenapht!iy le:-.e 
J-:4itroan.i.:ine 
.;cenapr. ~hene 
2,~-~ini~~op~e~~~ 
~ -:; i ~!:'opf1eno: 
D i be:uofuran 

36 
< 
< 
< 
< 
< 

(4.4)* 
9.5 
< 

< 
< 
< 

< 
< 
< 
< 

·., 

< 
< 

< 

17 
17 
17 
17 
17 
33 
17 
17 , -
~I 

17 
, -.... / 
1 .., 
-I 

17 
17 
17 
85 
17 

' .., 
~ J 

l.l 

-' 
J: 
17 

_, 

-. 

mgjkg 
mgjkg 
mgjkg 
mgjkg 
mgjkg 
mgjkg 
rngjkg 
ngjkg 
mgjkg 
ngjkg 
ngjkg 
ngjkg 
:::gjkg 
i:'lgjkg 
wg/kg 
r:':gjkg 
rng/kg 
ng/kg 
rt.g;;:g 
:':';g /}:g 
mgti-:g 
i:.g j':::; 
:::g/}:::.; 
::-.g(J..:g 
-~ .. ,_ .. ,-. 
LH'j/ J~"-j 

r.-.g;:-:g 
:Jg /f:g 
::"'Lg /}:q 
:-::g; "r::; 
::-cg/;.:g 
:-.g.':.:·~; 

-::.g;'r::; 



E?A-CLP Ta~;et Co~po~nd List 
se~ivolatile or;anic Co~pounds - EPA ~etto~ 8270 

VISTA Sa~ple ID: 92S7l~-0C2 

Analyte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Oiethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ethe~ 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthala~e 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzid!~~ 
Benzo{a)anthracene 
Bis(2-Ethylhexyl) ?htha~a:e 

Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluorantheP.e 
Benzo(k)fluoranthene 
Benzo(a}pyrene 
Indeno(l,2,3-cd}pyre~e 

Dibenz(a,h)anthraceP.e 
Benzo(g,h,i)perylene 

Surroaate ?ecoveries 

iii troi:·e:1ze:1e-d 5 
2-Fluorobiphen;: 
........ • 1 ~ , ert:Jneny ~ -c 1 -1 

?heP.o :-d6 
2-:=-::..uo~opher:c~ 

2,~,6-~ribrc=opheP.=: 

S'.esult 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 
< 

< 

< 

: ;=. .) . ·_: - r .-. 

Repor~ir.g 
Li~.it 

, ~ 
... , 
17 
17 
17 
85 
85 
17 

17 
35 
17 
1-
-I 

17 

17 

1/ 
, -
.J.. I 

, ~ 
-' 

1 -
~I 

;:-,g; ~:g 
ngjkg 
mgjkg 
mgjkg 
rngjkg 
rngjkg 
rng/kg 
mg/kg 
mgjkg 
mg/kg 
:-::g/kg 
::lg/kg 
r:1gjkg 
:-::gjkq 
::-.g/ .•:.~; 
::-.g,/k-; 
ng I J.:g 
::tg /}:g 
;";lgn:g 
ngjkg 
;,gjkg 
r.g I k.c; 
;-:-,g i}:c; 
::-,g /}:c; 
:r.g I kc; 
::-.g j kr; 
::-.g/kg 
:-;g I Y..~! 

...... ,..... .. ~ -.. ~ -~ 

4.~ -:-____ :........_ =-~"..:...'_~_:.::._~ 

- - . - ~ 



Organochlorine Pes~icidesjPCB's 
E?A ~etho:! 8080 

Client: Soil 7ec~ 
Client Sample ID: Hazen ~c ~553:-: 
VISTA Sample ID: 92571~-003 
Date Sampled 12/28/92 
Date Extracted: 01/04/93 

Sample Type: ~aste 

Date Received: 12/28 92 
Date Analyzed: Ol!O~ 93 

Repon:ing 
Analyte Result Limit Units 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Endrin Ketone 
HCCPD 
Heptachlor 
Heptachlor Epoxide 
Isodrin 
Methoxychlor 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
?CB-1242 
?CS-1248 
PCB-1254 
?CB-1260 

.3urroa3.te 

, = co::-.pour-.:l. not 

0.81 
< 
< 
< 
< 
< 
< 
< 
3.2 

::J 

< 

< 
< 

0.40 
0. 30 
0.60 
0.90 
0. 40 
1.~ 

1.1 
0.40 
1.2 
0.20 
1.4 
0.~0 

6.6 
0.6C 
2.3 
0. 30 
0.30 
0.30 
, ~ 

0 • ..) 

0.30 

6.5 
..; ;:: 
- • ..J 

6.S 

rngjkg 
mg/kg 
rng/kej 
rng/kg 
mg/kg 
ng/kg 
rngjkg 
ngjkg 
ngjkg 
::lg/kg 
~g/kg 
::-.g/kg 
~g/:(g 

:-::gjf;:g 
:::g / ,•:g 
r:-.gjkg 
mgjkg 
::-.g/kg 
:::g / }:g 
r::g / f:g 
~~g / ::':! 
::-.g; :.:c_l 
::-.gji-:g 
_.,I""T '' .. r-* 

'··~' r ... '-1 

~.g / i:q 

-~ - .. ~-' -- -. 



EPA-2LP ~ar;et C~=pound List 
seoivolatile or;anic co=pcunds - EPA M6thod 8270 

c:ien~: Soi: :ec~ 
Client Sample ID: Hazen ~o ~653~-= 
VISTA Sample ID: 925714-003 Sanple Type: Soil 
Date Sampled l2/23/92 
Date Extracted: 12/30/92 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propyla~i~e 
Hexachloroethane 
r: i trobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic .0\cid 
Bis(2-Chloroethoxy)~e~~~ne 
2,4-Dichlorophenol 
1,2,4-Trichlorober.~e~~ 

Naphthalene 
~-Chloroaniline 
Hexachlorobutadie~e 

~-Chloro-3-=e~hylphe~=~ 

2-~ethylnaphthaler.e 

Hexachlorocyclopentad~e~e 

2,~,6-Trichloropher.c~ 

2,~,5-Tric~lor~pher.~~ 

:-ChloronaphthJ.:e~e 

~i~ethyl ?h~ha:3:0 
.:.cenaphthy le::e 
=-~:itroanil::-.e 

.~.::en a ph ther.e 
2,~-Dinitropher.~~ 

-~ -~; i t:rophe:-::::J: 
J~benzofu::::-J.~ 

""" ,;::;. 'r' ..... - - ~ - -.. • ~. - ' - .. _.._.!:"'._,_._..._ •• _~ ..__ ....... ~, 

Date Received: 12/28/92 
~ate Analyzed: 01/05/53 

pesult 

150 
< 
< 
< 
< 

< 
( 10) * 

< 

< 

·~ .; 

" 

Reporting 
Limit 

33 
33 
33 
33 
33 
66 
JJ 
33 
33 
33 

JJ 
JJ 
:::J 

170 

Go 

,.., 
--' 

_....i.J 

be 

Unit:· 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/ks 
ng/}:g 
ng/kg 
ngjkg 
mgjkg 
::1gj%g 
::lg/ks 
!:".g i ~-~g 

;-:,g i i-:c; 

~g / }:g 
r:-og ,<-:g 
ng / :-:c; 
~g / }:; 
=g / r:·~: 
:-:.g' .-:·:: 
:-:.g/::; 
:-:.g/ ;.:c; 
=g / 'r:; 
_ _....,I· .. ~~ 
l.:~ I j -~ 

•' • -: I ~-: -:: 

•·• ~· I :-: :: 

~-c: : :·::; 



EPA-CLP Target Co~po~~j ~ist 
senivolatile organic Cocpounds - E?~ Method 3270 

VISTA Sa~ple :o: 925714-0CJ 

Analyte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamin~ 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranther.e 
Benzo(k)fluoranthene 
Benzo{a}pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)peryle~e 

Nitrobenzene-d 5 
2 -Fluorobipher.::· ~ 
Terphenyl-d 1 ~ 
Phenol-d6 
2-Flu~rophe~o: 

2,~,~-~ribro~~~~e~~: 

D = J i ::.. u ted .:; :.. :. . 

Resu 1-: 

< 
< 
6. 6 
< 
<: 

< 
< 
< 
< 
< 
< 

( 3 3) * 
< ..,, 

' .L 

< 
< 

5::: 
< 
< 

210 
< 
< 
< 

< 

< 
' 

Repo~ti~g 
~ir.;i~ 

JJ 
33 
JJ 
33 
33 

170 
170 

33 
33 
]J 

170 
..., .., 
-'-' ...,., 
-'-' 
.,~ 

JJ 

33 
~ -

6r5 
'., 
j..) 

23 
"1 i 
-'J 
~ ~ 

..:,~ 

-.~ 

_;..j 

_,..;. 

...:...:; 

.. 

.;.:, 

r_·~ its 

:ng/kg 
:ng/kg 
mg/kg 
rngjkg 
rngjkg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
ng/kg 
ngjkg 
mgjkg 
ng;kg 
~g /}:g 
-:::g/kg 
-:::g / }:g 
:':'.gjkq 
::~gjkg 

;":lg/kg 
~g/kg 

ng/kg 
::19 i }:g 
::-.g;'kg 
::-.g,'%g 
::-.g/kg 
::-.g/kg 
_,..... / \.•r-r 
···'-1( l't.'-j 

~- ,... ... 
~ ' - "" 

.- - ~ ,-, ..... 
...... -. ,, 

.._. -- .......... 



QUALITY ASSURANCE 



\_,· 

\....; 

organc:hlo~i~e Pes:i~i~es;?CS's 

E:?A !-!et!:=d o:s:. 

Client: Soil Tech 
Client Sample ID: NA 
VISTA Sample ID: 92571~-Blank 
Date Sampled NA 
Date Extracted: 01/04/93 

Analyte 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamrna-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DOE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Endrin Ketone 
HCCPD 
Heptachlor 
Heptachlor Epoxide 
Isodrin 
Methoxychlor 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-125~ 

PCB-1260 

su~~ogate Reso·'>.'e~ i e.s 

D i.b·.1 t.y l C~lore:-:d::~e 1 J3C 
.,.. ,.... .. ~ . ... ............. :. 

Sa~ple Type: Waste 
Date Received: ~A 
Date Analyzed: 01/0~;3: 

Reporting 
Result Limit Units 

< 0.40 mgjkg 
< 0.30 mgjkg 
< 0.60 mgjkg 
< 0.90 rng/kg 
< 0.40 mg/kg 
< 1.4 mgjkg 
< 1.1 mgjkg 
< 0.40 ng/kg 
< 1.2 rngjkg 
< J.20 mg I k; 

1 • . . .. mg I}::! 
0.~0 ::Jg/ks 

'• ·S. 6 ::~g /k'; 
< 0.~0 :7:g/k:; 

') ., 
~.-' ~g / ~:; 

< 0.30 ngjkg 
< O.JO mgjkg 
< 0.30 ngjkg 

~ ~ ngjkg C:• • ..) 

.j • .:. '.J ::1g(kq 
l-3 r:g I }:q 
7 • 
~-. ngjk::; 
~ ~ :::gjkc; 
~ ., ::l.'J /}:::; -v 

::i.q / ~:'; 
'). : ;.,g 1 k:_r 
·). 5 ~g/k:; 
·;. ~ ::-.g / :-:~! 
- . ~ :-:-.. -:; • :-,.I 

-.- .. - ...... 
..-._::::._ __ ·~.:: __ -: ._ 

---: - ._•"'!' 

". . ' 

·-: -- -

.. 



Qua:ity ~ssu=l~=e 
organochlorine Pestic~des - Method 8080 

Matrix Spike Recovery an1 Precision 

Client: Soil Tech 
Client Sample ID: NA 
VISTA Sample ID: 92571~-BLS? 

Date Sampled ~A 
Date Extracted: 01/04/93 

Spike 
Added 

Compound Cmg/kgl 

gamma-BHC (Lindane) 0.331 
Heptachlor 0.313 
Aldrin 0.268 
Dieldrin 0.536 
Endrin 0.604 
4,4'-DDT 0.459 

sa~p:e Type: Waste 
Date Received: NA 
Date Analyzed: 01/0~~~~ 

Sar:lple MS 
Cone. Cone. MS 

Cmg/ka) _{pq/kg) % Rec 

ND 0.293 89 
rm 0.273 87 
~m 0.236 88 
HD 0.515 88 
NO 0.545 90 
ND 0.388 85 

~dded Cc~c. ~SD 

Conpound {:-:-.a: ::_gj_ _:__;:_g_.::_;:;__su_ ', ~ec RPD 

ganma-BHC (Lindane) 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,~'-DDT 

~; .. ; :;or. .. ;ppl ic~b~-:: 
~:2' ~1ot De:.ec~e.J 

~s ~atrix Spi~e 
~SJ ~atrix Spike J~n:~~1~~ 

'""\ ._, 

G 
-
_, 

-.. 
v --

~ 

.) ..) 

_;, :;_ 
~ 

'- ~ 

. _, 3 
-- ~ 

.., --

??J = Relative ?erce~~ ~~~~~r~~=~ 

, 
~ 

~ 

:: 
-

~ 

~ 

-
" 

:': 2 9 ~ '"' 9 0 -
2 - - 3 9 - I ' .l. 

-, ~ - r 
.. .., 

- .:. 'T -· j .:. 
- .., 

t) 2 - . J -- --. :: 0 - -- -, ~ ._, 

::- -- •::! 

QC 
Limits 

2; Rec 

36-122 
~2-126 
J0-1'' _,. --- . 
~J-105 

35-136 
22-l.~,:.) 

J 6- :_ _-: 
..; 2-::- -~ 



EPA-CLP Target Co~~=~~= ::s: 
se~ivolatile organic 2ocpcunds - E~~ ~ethod 8270 

Clie~~: Soil :e=h 
Client. Sar.:ple ID: ~lA 
VISTA Sanple ID: 92571~-Blank 

Date Sampled NA 
Date Extract.ed: 12/30/92 

Analyte 

Phenol 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) Ether 
4-Methylphenol 
N-Nitroso-di-n-propylarnine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dinethylphenol 
Benzoic Acid 
Bis(2-Chlcroethoxy)nethane 
2,4-Dichlorophenol 
1,2,~-Trichlorobenzene 

~laphtha lene 
4-Chloroaniline 
Hexachlorobutadiene 
~-Chloro-3-nethylphe~o! 
2-~ethylnapht.halene 
Hexachlorocyclopentadiene 
i,4,6-Trichlorophenol 
2,~,5-Trichlorophenol 
2-Chloronapht.halene 
2 -~h troani 1 ine 
ui~ethyl p~~hal1:e 

;.ace naph th~/ :.er-,e 
2 -~; i. ~::_-:)ar.i l ::--:e 
.~. ::e:~aph the:-:e 

~ -~: ~ t.~ophen.:<!. 

Diben:ofura:: 

< C:crnpounj 

Sa~ple :;;e: Soil 
Dat.e Recei~ej: ~A 

Date Ana:i:0d: 0:/05/93 

Result 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 
< 
< 
< 
< 

< 

•' 

·-. 

Re;:>ort.i.ng 
Li;:Jit 

330 
330 
330 
330 
330 
660 
330 
JJO 
J30 

:: ]'J 

JJC 
:,70C 

-! 

3:30 
J30 
.... ; , .... 
_, ....J -

..... '"':' -. 
-· - •.1 

. ; ~. 

Units 

mgjkg 
mgfkg 
mgfkg 
mgfkg 
mgjkg 
rngfkg 
mg/kg 
mg/kg 
mgjkg 
mgjkg 
mgjkg 
ogjkg 
;.:gjkg 
r..gjkg 
r.lg /}:g 
ngjkg 
rag/kg 
ngjkg 
ngjkg 
::Jgjkg 
r..gjkg 
::-.g I ~~g 
::-.gjkg 
~g j'r:g 
::~gjkg 

:-::gjkg 
:::gjkg 
;:-.gji-:g 
~g/kg 
:..g I k:; 
-:-:-.:;/kg 
::-.g / ~:g 
-::.g /}:g 
~?I :.:~r 
::-.g / }:g 
;:;gj!cg 
-:-:-,g / ~::,r 



EPA-CLP Tar9et 2c~pound Lis: 
Se~i~olatile organic Compounds - EPA ~et~od B27C 

·;. 2 57 :;_.;-a 1 a r.k 

.~na l yte 

2,4-Dinitrotoluene 
2,6-Dinitrotoluer~ 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiph~nylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl Phthalate 
3,3 1 -Dichlorobenzidi~e 
Benzo(a)anthracene 
Bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthe:.e 
Benzo(a)pyrene 
Indeno(1,2,J-cd)pyre~e 

Dibenz(a,h)anthrace~e 
Benzo(g,h,i)peryle~~ 

~; i troben~e~e-j5 
2-:::. uorobi pr.eny::. 
l'e !:"phenyl- :i 1 ~ 
F:-ler-,o l-d6 
7-: :_ u-::>rcp!-. e :---.:; ~ 
:.~.5-Tr~tro~2ph~~=~ 

?.es:.1 ~-: 

< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
( 9 7) "' 

< 

-_ " 

::\eporti~:; 

!..:~i~ 

JJ0 
330 
330 
330 
330 

1,700 
1,700 

330 
330 
330 

l,700 
330 
330 
JJ(; 
~JG 
''"":' ..... -' ..., ._, 
.... -...... - ~ ~ 

") , .~. 

.;; :., ... : 

"'"\ ..... ~ 
-· -' -' 

::-.gjkg 
ngjkg 
ngjkg 
mgjkg 
mgjkg 
mgjkg 
mgjkg 
ngjkg 
mgjkg 
mgjkg 
mgjkg 
ngjkg 
::-.gjkg 
:-:.gjkg 
:-:.gjkg 
:':':•:] / }:g 
:Jg / r:g 
;::g I t:g 
:-:.gjkg 
ng j}:g 
:-:.gjkg 
;-:,g;kg 
~.~I t:q 
~.g I t:q 
:-:.;I }:c; 
:-:.g j]-:g 
:-:.g I ~:g 
-::-.q I f:t;, 

..... - - '"' 
-~ ..... - -

- ")- - ·~..:. 



.......... / 

- ---------------------

Quality Assurance 
Semivolatile organics - EPA Method 8270 

Matrix Spike Recovery and Precision 

Client: Soil Tech 
Client Sample ID: NA 
VISTA Sarnple ID: 925~l~-5LS? 

Date Sampled NA 
Sa~ple Type: Soil 
Date Received: NA 

Date Extracted: 12/30/92 Date Analyzed: 01/05/9~ 

Compound 

Phenol 
2-Chlorophenol 
1,4-Diehlorobenzene 
Di-n-propylnitrosamine 
1,2,4-Triehlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

Compound 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
Di-n-propylnitrosani~~ 
1,2,4-Trichlorobenze~e 
~-Chloro-3-nethylphe~=: 

Acenaphthene 
~-Nitrophenol 
2,~-Dinit~otolue~e 

Pentachlorophe~ol 
p·..-rer:e 

, . ..., . ~ .... .' 

~s ~3~rix Spike 

Spike 
Added 
Cmg/kg) 

3330 
3330 
1670 
1670 
1670 
3330 
1670 
3330 
16/G 
3330 
:.s 7 ;J 

Spike 
Added 
(::1q/kq) 

'"":""'l('\ 
-.)~',J 

3330 
:6/·') 
:.s-;:. 
~ . .-- n 
-"Jiv 

]"'" --' _, 

2.6/G 
3J30 
J..670 
""':....,.,("\ 
..J ..J .... .J 

l-3-:- C• 

:< .3 :::- ~·!at r- i :..: S p i ~: e ~~ ·~ ~ ~ :. ·.:: .J. :. ~~ • 

Sample MS 
Cone. Cone. 

(mg/kg) Cmg/kgl 

NO 3130 
ND 2220 
NO 978 
ND 968 
NO 811 
NO 1960 
~D 1240 
~<D 2350 
~;o 1130 
'"'"' .. •L-· 2260 
:;D 1330 

~·~SO 

Cone. :01SD 
(1":'.-::::/kal ~ 

0 Rec 

~~00 96 
2~30 - ... 

I..) 

:. ·) 3 0 65 
:.JJO 62 
10~0 62 
22~0 :)/ 

:270 32 
2620 79 
1290 I I 

2•-r -. 
-:f.J ' ... 

... - .. .-

.i :. .... : .. ) - ~ 

QC 
MS Linits 

% Rec % Rec 

94 20-96 
67 2~-99 

59 28-95 
58 22-112 
49 23-115 
59 21-117 
7~ 22-14-~ 

71 l~-12-: 

68 . . -- ~ 
.... ~. 

68 . . -- -· ... _. .. 

80 =~=·-:..2-· 

..... ,("""' 

""-
Li::::its 

RPD R?C L_?.~-~ 

2 2 C·- -
9 :. - . ' -

lO ..... ,..... ~ -
~ ... - -·-..... _, .., ~ 

- ~-- ~"' --I .:~ ~ ~ - ~ ~-

23 ..; .. ~ - -. ~ . -

l.J ..J- ..;._- . 

13 2!.- - . -
"--

10 . ..... ..., - .. 
~ .... - ""!' •• , . 

... .L :9 10-:.:-: 
:2 "'~ ::.::;- =-= -· 

" .. , .. 
'-- -, ., 

= :~ - .. ~ .. ....... ""-



-\ZEN -J No. 

HAZEN RESEARCH, INC. 
ttGO 1 Indiana Sr. · Golden. CO 80403 
Tnl · (:103) 279· 11501 ·Telex 45-860 

ProJoct Name 

AC5 - 1
/ '· :: ~- J. 

_____ .,l ___________ .. _ ·----.----------------1 
nplors (Signature) 

----
(_, t',, i I ~~ 
---1.-~ r------

/ ~:t" r f; -
---- r-·- ,.._-~--------

No. Dato Tlmo ~omp Grub Station location 

,~ ':j 

7 ··!-'-? I :~7 

I. I •. 
• ~ 1 ... 

, ' ' I 'J ' 1-;_,t_.,l 

;· .. ,., ... I I ' 

Dato!Time Rocelvod by: (Si[J!I.ltur,J) 

,.• '/ ... _ .. 
ill(]llf~h£K.l by:(_.;"/' .I[U{rll 

CHAIN OF CUSTODY RECORD 
[.:), 'c 1

1 
c.: 

\,) 

'"" ~ )~~ 
·"'~ .V' 
'-4 t) 
..._, ..!._) 

Remarks 

(.t_ 
~ 

No. of V) 
Containers 

I I I 

/. / I (" ' ' ';1--·->..:-

I I I I ' 

---- ------------

. -- - ---- -- --- - - ---------~- --

·-·-- --r-- --- ----·-

--- --- ----- ---- ·---- ·-

··-- -- -- -- --------

-·- -- ---·- ----
----- ------

Rollnqulshod by: (Signaturo) Date/Time Rocolvod by: (.' ;,i/11. tfuru 1 

' I f. 



--------------- ------- ------

. 
HUFFMAN 

CUSTmEi\ -. 
01510 

LABORATORIES. INC. 

BOB KECK 
'liSTA LABORATORIES, r;;c. 
325 INTERLOCKEN PKWY =200 
BROOMFIELD CO 80021 

PROJ. # 935754-011-003 

: :" : ~·· .... • . 
. : .. ·\ \ ~ _- ; - .. : 

SEQUENCE/ 01 02 02 
SAMPLE JD 18.1-46532-2-52. .:..::.2-~65J2-2S2E l3.3-~65J?-2S2C 

CARBONATE C---% - - -
-)TAL CARBO~--% - - -
~GANIC C-----~ - - -

0.~-:; 

'T'J.fE SANPLES ARE NOT EO~~OGE:iF.:::: ··:·. 

I. •_ •_·, 



~USTOMZR ~. 
01510 

SOB KECK 

LABORATORIES, INC. 

~532!r:cla~a5:;·-:~t·~cc~~ COSU~j~ 

P .. ;r~ :3~~! 27B·'- .. 55 ":.:...-". (303~, 2":"C·7::.:; 

A..'fALYSIS Rl::~·ORT 

VISTA LABORATORIES, INC. 
325 INtERLOCKEN PKWY #200 
BROOMFIELD CO 800?1 

\..,..i 

SEQUENCE/ 
SAMPLE NUMBER 

ANALYSIS 

CARBONATE C---% TOTltL CARBO!':--% ORGA);IC C-----~ 

01/935805-003- - -

02/9:35805-00~-

03/935805-005-

04/935805-0C?- -

0.07- - - - - - C.5J- - - - - - 0.46 

8.06- - u ... ~- - - - 0.73 

<C.02- - - c .... /~6- - -- 0.76 

<0.02- - C~77- - 0.7'7 

)A.;::: .- 1 : __ 
::.>.8• .:..1:;.;93 
?.0. :3950 
:u:c~ c; /:J2, ',;:: 

SAMPLE 01 - 18.6-46532-JS-52!!. S~~PLE 02 - 18.7-46532-3S-S2L, ~AMPLE OJ -
1S.9-46532-4S-S2H, S~~PlE 0~ - 18.10-46532-~S-S2L 

\.....~THE SA..'!PLES ARE NO! P.O!'!OGE~;:::c-•..:s. 



:US::OMER ; : 
01021 

HlJFFMAN 
LABORATORIES, INC. 

c.;-,;.: 1:-:r_•r.>~:·e~:·C: ::e· ::oac . .:.::3 
:- .... ~ ;:::.~ :~:;-~.;s:: · ::~~\ •:o~·. :::!75-:o::. 

R. ROSTAD 
HAZEN RESEARCH, INC. 
4601 INDIANA ST. 
GOLDEN CO 80403 

SEQUENCE/ 
SAMPLE ID 

01 
834/93-l 

CARBONATE c---% - - - 0. 2 }. -
TOTAL CARBON--% - - - 0.22 

-
ORGANIC c-----% - - - c. o·~ - -

-
-
-

BJ4/9J-2 

v. 0 -
- - ,) . 6 -

- 6 

- -
- - -

- -

OJ 
834/93-3 

<0.02 
- ~). 05 
- 0.05 

:JA_:"i:: - .:..-,?:: 
LA.B: :.16293 
P.O. lJ5..: 
RSC:::> .)/)03/93 



"· 
U~ToMER If: 

01021 

HUFFMAN 
LABORATORIES. INC. 

; .. 2· :-~ .'\ ... J(_r"...::J' s~r .. ,.::~s ~:-.,..::~ '1!::-

.:.t:. ~: ~;A ..:1 ~r J St~e~: ·G.:~~-=,... C~ a~.:-=·:: 
?~c·~: 3:::3: ,ii(3 . .:.4SS • FA.\ r3J3' ~7=·'~ . 

R. ROSTAD 
HAZEN RESEARCH, INC. 
4601 INDIANA ST. 
GOLDEN CO 80403 

SEQUENCE/ 
SAMPLE NUMBER 

ANALYSIS 

Dh-TC: 3/2E/93 
IA.B: 13/493 
P.O. !.7~0 

RECD 03;'12/93 

CARBONATE C---% tO·TAL CARBON---% ORGMJIC C-----% TOT ORG c--~G/L 

Ol/C226/93-l- - - - - - - -

02/C227j93-l- -

03/C228/93-l- - - - - - - - - - -

25.;. 

' ... 
} . 

04/C229/93-1- -

05/C241/93-1-- -- - C.56 

- - - - - - - - - - - 54. 

- - - 4.57 - - - ·LOl 

'i6/C241/93-2• 
~ 

- <0.02 - - 3:J.53 - - ~C.53 

SAMPLE C226,193-!. IS CLCt.:D'i A!1C c.::·~;r:-;.,::-;s ?A..~'I'ICU:.ATES. 
SAMPLES C41/93-::. ~';:) C2~1./9>2 .!....::;.E. N::J-r' HO!'IOG:;:;.S£CC5. 



~unlmar~ tlf Sitt>\\idl ~i)ii Rt:medi:Hion Le~·els and C·mc~ntrati''fl' 
\lllt.:'fl;.':ln Ch.:mi .. ::ll ~enices :\PL Site 

(~riffith. Ind;ana 

A \"UIIl!e Concentration 1 me/kg 1 :11: 

Rem. Le\el .\finimurn \fa\tmum On-Site Still Bot. Off-Site Kapi.:a· I' 
Cont. ·rrtmt La(!. Cont l':umt"' ,;C;;o~m~po;;;u;;n;;d::::::;::c===~===:===='t m=c=Jk=·c='==' ==m=v="k=!!==' ===' m=g,="k='!!=>=============~========' ···! 

Pesticides/PCUs (130 samplesi 

alpha-BHC 0.004i 0.33 0.33 nd nd 0 ~3 nJ 
0.016 0.3 nd nd OS nJ 
0.046 1.1 nd 1.1 nd nd 
0.63 0011 O.oi 15 I 1.2 nd 0.042 

0.00::! 0.013 nd nd 3 8fl 0.088 
0.0033 0 013 nd nd 0.013 nJ 
0.16 0 83 nd nd 0.88 nd 
0.12 0.025 nd nd ' ~ 

~-~ 

.lA'-DDT o.oss f) 05 1~ O.Oi 8.35 1.7 nd 
PCBs 0.99 !.43~ 109 117 ::!34 :Q"7 

Metals (52 samples) 

Anumony '" ,_. 
-'I 5.~ :!S.75 46.::!4 ~ i.O 

515 466 1.46~ ~.3! ~ ---------------------- 2.600 ____ ::..=__~---- 6.-!QC\..:.·· __ _.,:..:..:_ ____ ...:..::..:.:._ __ ..::_:._:::: Ban urn 

0.72 14 '7:3 102 :; 36 
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Project "t\ame: American Chemical Servict:s 
Sample Description: 18.5-46532-35-SI 
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Sample Description: 18.5-46532-35-Sl 
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Sample ~o.: ~1034 
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TJblt:: 

SummJr~ of Site" ide Soil Remedi:Jtt•Hl L:Hi.s Jnd C·m..:entrJtion' 

\rnerican Chemical 5t.::ni..:\:~ 'd'L Site 

Griffith. lndiJnJ 

.-herage Concentration 1mclkt:1 at: 

Rem. Le~el :\tinimum .\fa:~:imum On· Site ::-tili Bot. Off-Site Kapic1-' l'u.;itl' c· 

1CompounJ (mglk!!l (mc/kel lm!!/kgl Cont. lrtmt La!!. Coni l'azmt!\ ll~rcct' 

! Volatiles (135 samples) 
Vinvl Chloride 0.031 2.9 2.9 nd nd 2.9 :-:J 

Chloroclhane 2,700 0.001 2 0.0015 nd 0.95 0 012 
Melhvlene Chlonde 6.2 0.012 260 nd 136 31.5 0.,06 I~ 

Acetone 2.400 O.Ql8 34.000 2.9 10 1.549 2.70 )) 

1,1-Dicllloroelhene 0.098 0.003 390 nd nd 117 nd 

~~~~.2~·~D~ic~h~lo~r~~·~lh=c~~~e~(c~ts~l----~~2~5~0~--~0~.00~2~--~1~2~0 ____ ~0~.6=06~~~2~1.~9 ____ ~5~-~55~--~7.26 
Chlorofonn 9.5 0.001 2,800 IJ.97 2S6 223 0.0~ 

~~~~~-2~-~D~ic~h=lo~r~~~=t~~ne~------~~0=.64~----~0~.0~0~1~~~44~0~~~0~4~8~6 ____ ~1~5-~3 ____ ~3~4~.6~---0~o-~·· -----~-
2-But.1none 620 0.004 99.000 0.102 59.5 3.760 30 ., · 

:.._-=-=~:-:=::-=------___;--::.:::::::.._~____:~~..;__~~=--__:::;~:.__-.=..:..:::.__....:::.:_:.::::::... __ ..::::_ ___ . ·--.-. 
~.1-Trictloroe~tane 2.300 0.001 150.000 885 1.093 5.679 0.: i 7 ,-.. 

Drbon Tetrachloride 0.38 530 3.600 nd 2.065 nd nd 
1.2-Dichloropropane 0.42 0.001 23 nd nd 3.04 0 027 
Trichloroelhene 5.3 0.003 19.000 5.3 134 927 -.," 

--~~~~~~------------~=-----~~~--~~~--~~----~~----~~-----
1.1.2-Tricbloroelhan: 0.51 0.001 -WO 0.035 2.7! 94.6 
Benzene 1 0.001 7,l()IJ 2')5 )9 9i.3 ... 
4-Methyl-2-pent3.llone 630 0.002 61.000 0.119 '2]5 2.536 6S.6 

Telr.lcbloroelhene 1.1 0.002 46,000 431 266 2,161 ll :' 
--:-':"~~==:__----~-=:----=~~-~===---=-~--.=.:::___~-=-=----=~- ---·---·· 

1.1.2.2-Tetrachloroetlt:me 0.28 0.002 3.9 O.ii9 nd 0.017 nd 
Toluene 5.000 0.001 200.000 5.293 i.f(',.4 3.9:'7 !. 1 90 
Ch1orobenzene 150 0.002 1.000 0. I 0.: 0.002 177 ,, 
Elhylbenzene 1.300 0.00:2 23.000 I~~~ __ -:')_.1 ___ ..:..Q~-=~..:..' ___ .• _ 

Styrene 1.7 0 001 310 ; I ~-4 S7 
Xylenes tm1xedl 25.000 0 00~ 100.001 

Semi-Volatiles 185 samplt:s o 

bts <2-chloroellwl l ellH:r 0 02- 0.099 :_:__ __ __:·..:.-_____ .!_.;; ____ ..:..·":: _____ _ 
l.-1 ... Dichlorobenze~n:.:.e _____ ~2=-:-.4 ___ 

7
o.;.:N--=-1) __ -::-=I-=:1--::-__ ,:..j ..:.S:..:i ---~f'.:.:. ~:..._ ___ ..:.3....:1..:.5 ___ :_::!:~...o::..' _ .• 

lsophoron:!: -.., 0.~ 1 3.500 -!6 31~ 

! .:!A-T richlorohenl.:ne 16 0 OS~ 1 .. ~s: 

__ s_·a_.r_tJ_Ja_l..:..en_::;.._ _________ ..:..:!_: ___ ..:..O..:..O..:..S_.! ___ :_ • .!_O_··i __ .....:..: ·• ~ ____ ..:..'-'_ 
He"(Jcblorurt::.~:_;:..:n~ 0.36 0 055 ,;.-:_ 

·-'-----
2.5-DmllrOUiu-.:11~ 0.~ ----------- _...:.....:_ __ 

00.!.! 0 ~ 
. ~ . ------------------ ---- .. 

.:r> .. ~:-ts _______ .. ______ r:·co~~-·· __ .J :_2_:__ ____ ..__~----· ___ :_'_~ _____ :_'_~~---------;.= ~------



~u111111~1r~ nf Sitt'Hidc :-;IJii l{..:mediJtion Levels and C•Jnc~ntr:Hi••rl" 

\rnt:ric~w UJ<:rlli('al ~enices :\'PL Site 

Criffith. Ind;3na 

A ~·erllj!e Concentration ( mcik:;:t at: 

Rem. Le~·el .\Jinimum :.t~nirnum On-Site Still Hot. Off-Site K:~pica· 

Compound <mc/kci •mv'k:;:• •mvkgt Cont. Trtmt LRc. Cont l'azm~' 

Pesticides/PCUs (130 samelesl 
:Ueha-BHC 0.00-t i' 0 1~ .) 0.33 nd nd 0 33 nJ 
beta-BHC 0.016 08 o.s nd nd OS nd 

~amma-BHC (Lindane) 0.046 1.1 I.I nd 1.1 nd nd 
Endosulfan 1 0.63 0.011 1.2 0.0115 I 1.2 nd O.O-t2 
Aldrin 0.002 0.013 77 nd nd 3.86 0.088 
Heetachlor Epoxrde 0.0033 0013 0.013 nd nd 0.013 nd 

4.-f-DDE 0.16 0 88 0.88 nd nd 0.88 nd 
4.-f-DDD 0.12 0.025 .).~ nd nd ., ~ 

~.~ 

4..+'-DDT O.OSS 0.05 I~ O.Qi 8.35 1.7 nd 

PCBs 0.99 1A35 109 IIi 234 S2 7 
l\letals (52 same!~) 

Anum on~ 1~ .'I ·~~ ·-- 5.3 23.75 46.24 ~].0 

Bar1um 2.600 67-.: 6.J()0 515 466 1.462 2J !? ·--------- ----- ----------
C.1dmtum 5: )0:' :.-:•)j 0.7~ 14.'73 102 :' 36 

--~------------------------
ChromiUm(\'!' !...!fJ:'l 
L~ad ."(~". 

TICs 
Propenyl Benzenes 
Ethyl Metltyl Benzenes ~.9()(• 

__ D_te_lh~v_l...;be_r..:...ze.:...n....;ec;.s _______ !_.3{X' -
.\let:ltyl Propyl Benzene-; 

Dt:net:ltvl Ethyl Benzen::s 

()xv~en:ued Benzenes :.: \,-, 
:\1::o~en:ned Benz::~~---- ______ -~ __ 
t-falc~en~ted :\lk.:ut::.:. -. ... 

...! ~ 

' 

n -ch:un Alk.anes , ... 
-------'-----'-'--'-----·--------- ---- -- ---· 

5r:mched Alkan:' 

:.750 3:! IS/6 253 i9: 
: ~. ::!'.)") 1!2 ~-!~2 1.067 4.651. 

-~- .. -~----------------

. -------~------ ·----------
. ___________ .. ----~----- ---------

------------·--·----~-----· ---------
~tln·l:tted :\JpthJien-!:; 

~~~'r~-C· . ...:h.: A..::J::. 
----~----·- .... -- --·-

. r~ ...,OD .•. , 
:;~ t:J;; A\~:::, r.. · ; - : .. · ·. 

: ... ~ . ·, ~- .• . 
. . .... . .. 

'' - -.. • ··~. 1,._ .. 

~ - -- - . ..... '·- ..... -· .. :' ~~- : 
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f!t·!·· 
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...__; 


